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Abstract of JP2002020740 

PROBLEM TO BE SOLVED: To provide semiconductive crystal ultrafine particles excellent in solubility 
to a medium, uniform thin film formability and chemical stability owing to screening effect from the 
outside, and having controlled extinction or luminescent properties owing to its quantum effect. 
SOLUTION: The semiconductive crystal ultrafine particles are such that a hyperbranched molecule is 
bound at its focal point thereto as the ligand having preferably a dendrimer structure (especially 
polybenzyl ether dendrone): wherein the focal point functional group contain preferably a phosphorus 
or sulfur atom, and the semiconductor crystal contain preferably at least one of group 12 to 17 
elements. 
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English Language Translations of Selected Parts 

[Claim 1] 

Semiconductive crystal ultrafine particles, wherein a 
hyperbranched molecule is bound at its focal point as a ligand. 

[Claim 2] 

The semiconductive crystal ultrafine particles according 
to claim 1, wherein a focal point functional group of the 
hyperbranched molecule comprises an element belonging to Group 
15 or 16 of the periodic table. 

[Claim 3] 

The semiconductive crystal ultrafine par tides according 
to claim 1 or 2, wherein the semiconductive crystal comprises 
an element belonging to Group 12 to 17 of the periodic table. 

[Claim 4] 

The semiconductive crystal ultrafine particles according 
to any one of claims 1 to 3, wherein the semiconductor is a 
Group 1 1 -VI compound semiconductor or a Group II I -V compound 
semiconductor . 

[Claim 5] 

The semiconductive crystal ultrafine particles according 
to any one of claims 1 to 4 , wherein the semiconductive crystal 
is a core-shell structure and the shell is comprised of a 
semiconductive crystal having a bulk band gap at a temperature 
300K of 2.0 electron volt or more. 



[Claim 6] 

The semi conductive crystal ultrafine particles according 
to any one of claims 1 to 5 , wherein the hyperbranched molecule 
comprises an aromatic group as a repeating unit. 

[Claim 7] 

The semiconductive crystal ultraf inepar tides according 
to any one of claims 1 to 6 , wherein the hyperbranched molecule 
has a dendrimer structure. 

[Claim 8] 

The semiconductive crystal ultrafine particles according 
to any one of claims 1 to 7 , wherein the hyperbranched molecule 
is a polybenzyletherdendron . 

[Claim 9] 

The semiconductive crystal ultraf inepar tides according 
to any one of claims 1 to 8, which comprises, as a ligand, a 
hyperbranched molecule having a carbon-carbon multiple bond 
at a non-focal point terminal. 

[Claim 10] 

The semiconductive crystal ultraf inepar tides according 
to any one of claims 1 to 9, wherein a focal point functional 
group of the hyperbranched molecule contains a phosphorous atom 
or a sulfur atom. 

[Claim 11] 

A method of producing the semiconductive crystal 
ultrafine particles according to any one of claims 1 to 10, 
characterized in that the method comprises a step of carrying 
out a ligand exchange reaction by the hyperbranched molecule . 

[Claim 12] 

A film-like formed article comprising the semiconductive 
crystal ultrafine particles according to any one of claims 1 
to 10. 
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mmn iB»«»^ii**©7*-***-f>ht 
tfm***i Bxtti 6Kec#t«rr*fefi!)T*5« 

*H 1 ££*©¥*#£&««&?. 

mm 3 ] ¥*{t«AiWMi£& 12-17 mm 
*$ts *>©■?* 1 xtt2 izem<D*m#%M 

[§B**4] ^VfWII-Vlttft^ttfV^XBIII 

- vmit^mmwx$,mm 1 ~ 3 ©nr*i**fcE 

*©¥*#«*»?. 
[M*g5] *»*MtaiJ«3 7— >xjmj6*#f« 
t>OT?»5. RyxM*. ftft 3 0 0 KC*tt«/W9 

«SST'*-5tt*« 1 ~ 4 fflV>-f ftiWCE*©**^* 
afifcK^. 

MM* 6] ffl#«#?W3HHIi«*»OEl/¥tt£ 
LT#-T-5 bOT-ftZslim 1 ~ BCUfftiWcB*© 
¥*fttUMMktt?. 

mm 7 ] i@#e#iw> h "j v-natsfrr* 
a&&?. 

H o>T*a»*« 1 ~ 7 ©^TftfrfcfWc^iWMt 

aunt?. 

mmio] mft&ft?®7 vsn 
xi^xBiHttrFsaffTs t>©T?»*»#s 

1 ~ 9 ©^rftfrfcR*©* SfrfcMW&T. 
mm 1 1 3 IC «fc*EttT £*5*SfT 

5 ig**-r* z. t -r*»*« i ~ i o 

ti*^B«©*»*«SftiB«tt^©»jfc!r*. 
[M*£ 1 2 ] »#» 1 ~ 1 0 OUT *l*CE«©* 

[0 0 0 1 ] 

[«W©l|-t*a*#lF] **WB¥**MgfijHWi ; F 
l¥L<B, *a*K^K»^«©«R^©B 

• «*i>tt*©»ifTrwffls*i*. 

[0 0 0 2] 
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[«*©«*] 4Wfl«Utttt7©»B«tt^: LT, 
ff*©*$«ifi7*P-feX. MAtf^iW+f-tt 
(MB Eft) . #«&fl£ffil*ft& (MOV P Eft) . 

*4v»Hw^nK^*^-is (ALES) mma 

ft*. ^SH4»a7'Dl*XtJ:D<[^««©»*«« 
ft&ftS**. 4i^3iH^TBSK-hlC3*Hfctf»L 
ttt!tT?LiWI6ftt , »*^»» ; f«©«Hte*K» 

ttjWffl-e#4t>©-ptta!fi»ofc. 
[0003] iintc^LTia^s s.mmz^um 

C3V»TB*»©«flM»*«. W*tfC. B. Murr 
ayb ; J. Am. Chem. Soc. , 1 1 5#, 8 
7 06S (1 9 9 3) ICHHJ** 9\>V*X74 > 
TTOPOtBE) ©«fc5a#*fifi : f**ffll/ftI , -;V 
x>»©ff«*IIK©**tt©*ftfc¥*#ISfifflMi 

aKttrtJBfcrofflfflfcflABV. L. Colvin^; 
Nature, 3 7 0#, 3 5 4H < 1 9 9 4) -WW 
¥7-5 0 247 9^&«C*V»TB*£irU><E>. b 

20 ^uajjtsuaEfflfaMMSftjB^ttm topo^© 
i- u 7)v*)v*z.7<( y**f h u 7 

-f> UitTTOPil&E) §©h'J7;i/*;V*X7-<> 
X?U->^'J *3-)V*9>; 'J 1/- K#©taffl©i8W* 

**4A*«d««*<. iSK©lW1i*l?*S*X-53t¥ 
»»^©«fflCMR)J«»t)fc. 

HV. ChechikS; Langmu i r, 1 5#, 
6 3 6 4H (1 9 9 9) KB. Aldric htt^fc" 
Starburst" ©S^TmBS©#'J75 h*75> 
(PAMAM) x>KUV- (S4M, 
42 15. 6 4fl©*H73 ©S 

jH75/ai©-»Xtt49*3-^*7'h7 , D^>» 
©73HC**TSi. a/^*7*hai*»43D-f Ktt 

40 c©«s. »r> k u -?-tt^mmvw-mtt 

n □'f Kft^©»fj»*CJ:*t#A6ft*5 1 5±y 

HftSftT^*%»©©. ^S^Stt^B^aifrK^S 
ft4Mflt(Valence band)*^SII 
(Conduction b a n d) ^©^B&I'S 

ffi!Cj:01£PAMAMx>KU-?-£¥S#a«&&^© 
50 *BtEtta**!li:tt'P*3toJ>oft. 



3 

[0005] K. SooklalblAdv. Mate 
r. , 10$, 1 0 8 3H (1 9 9 8) t'tt. H"j«i©3§ 
4t^fiD7 = yS**PAMAMSb5^ttlg3. 5tf£fi 
£*3ftTN3Hft©*a**#*->»S*ffT*PA 
MAMr>F'JV-t«ft* KStfA (CdS) Mm 
?-t<Dll^#!S**ftSftT*0, Hffla£#a*ft*** 
ft«3tttt6rrS!:t«i«ftSftT^4. b^b£©$fi 

a n&r>H 'J V~tt»ttOBB*7 3 F75>#T* 
©^0£Wb^©*®K73y*^*Jl^*:/JP*© 

«fc3»a*ttaaa*B£bfct>©cESft-a»fc© 
t. *»*»sas#©ftstt. aswiaa^aaaa* 

[0006] Z. BoS ; Chem. Lett. , 11 
9 71 (1 9 9 8) fctt, 7*-*;P#-f Vhlr^JP* 
7>1 (-SH) $>ZWti?Z)l7-< F* (-S-S 
-) fc*T*#y*>5Wx-7\»^>l i, Jv--i:. ft 

aaaBairtbfcwi^ttBfflaaB^B^aft 

[0 0 0 7] T>H'Jv-Ofc5 10©^ibT, * 
©*taa#etfc©£ B«J£«« 0 (cgH-T5»»ff « 

(Site ExcluslonlMM Kawa 
£>;Chem. Mater. , 10#, 2 8 6-2 9 6 
H (1 9 9 8) (C«&£ftT£iJ, 

US B. B& g£3l> ^-'/>#©S(Stt 

ft^Cfc-SaBOBB) **BT*»«**aftan* 
BBXB©a«Tttr>l< , JT-eiMMMSa©* 

Bfcfifia-a-SiifcttTtaa^fc. 

[0 0 0 8] 

[*W*tB«bJ:5tr*KB] *5E^li±iEH^(cS 
*T&£*ifcfc©T;&9. *©±H«tt¥B#»a«a 

e^icMbx, tt*tat»«n«:im's©**tt, sb 

aftBBBtt. BEa#*6©ff*U<air»B»*6ffl 
[0 0 0 9] 

[B«SB**3fc»©*aJ *»fl#tt.hE©R««: 
a*"*-^ «**WSBft;fcB*, r > H d >^©a# 

BtifcKJI'sroBfftt. BBBBtt. BC. «#*S© 
SF£ b < ftV*B^ 6©BK3»**B<rr* C 
£U *»HfcaBbfc. 
[0 0 10] B$*a&©BBH:, 
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1. B#fcfr : 5W*©7*-**#-r:'hfc*ttTEtt 

? t bTa&a nraa ^Jwwsaawa^ . 

2. B^K^tAsBtt^siftKetffaiatstj 
c fc*a»fcT*ai»»#Baaatt7©aa#a. 

3. a^K^s^a^eaaaaT-osBfcff^rt-s 

©saaaaaattfoaam 

4. BE¥*tt£aaa& : ?e3*?«aBtt£B*. 

©4 

10 [0 0 11] 

fl*»?fctt. r>F'Jv-«axttJ:ftCWHT*a 

tt«©a»a«a**i-aflfp**. bab. d. 

A. Tomal i a6; Angew. Chem. In 
t. Ed. Engl. . 29*, 138-175M (1 
9 9 0) . aSlr>tt**;C¥. 5 0#, 6 0 8 -6 1 
2H (1 9 9 5) ca'C6ftTlri*Hto«J>4Hy pe r 
branched po 1 yme r s tl^tlW 

j&mncas-ra. anc:ajcwK*-r±5c, 
2o a»a©aajst7*-*^#'f>hta*. »-?a- 
^^a^* ■ *«©BBtt£*©aan5Btt*&. £ 
±caawafi»«a»**T5» : F"T?**7 s > k u v 
-«ai»*»acttaaTf**. aaaicaawt* 
tj;5ic> 5 f >Hijv-aa©»a©*a* rafti t 
b-k. 

[0 0 12] *»WCffl»r>&*l*«#«*mi. ^©7 

*-**#'f>M:*t>TftaT5*»aaft*ffCE 
ttbT+awwaaa^taai"*. BE&axBTtt 

Jfl3ftT^5itfB© P AMAMt> K U v-tt*©aB 

30 aaa-caaa^ta^bT^fc*. *mo>mm 
a»«»?-©fta»aaaajftd:bTttr>Fa>ta 

»SnS»a. aft. BAtfG. R. Newkome 
5> ; "Dendritic Molecules :Co 
ncepts, Synthesis, Perspect 
ives" ;VCH Verlagsgesellsc 
haft mbHttfl (Weinhelm, Germa 
ny, 1 9 9 6) ©1 1 0KfcEBS*rCW5J:5K:. 
±KC o n v e r g e n t &£0tftt«8#tt*Ba© 

40 aa*fi!9»6a*±»fT«><*a«at:± oft en* r 
>f'ut-^© raaj <DM#i:m^nz>mmm 

[0 0 13] r>Fn>tt-»C, ttB±c«a-A*a 
<tmm it>&»tt<iixfm ;w e d g e ttaan 

5) KB*atttt0K*l£tfS»-CS3ft*. *&. a 

ac*©±5a3>*/—>3>*t*i:t!S*. bah: 
7*3-*tt*aa*7*-*^#'r> htraat lt 
*rr-s# u v^x-xjvt> h □ >f~ o nx-t©* 

ffi±*#-PK (LB» ©«aa*CJ:0P. M. Sa 
50 v i 1 1 e 6 ; J . Phys. Chem., 9 9 8 



(4) 
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2 8 3M (1 9 9 5) \zm$tlT»Z. 
[ 0 0 1 4 ] 0 2 \zm%® ]z «f ± 5 r > K □ >© 
> 3 >#, ft*** 'J 

COG. R. Newkomee>S©J*»£ffi«©i8ifii& 
t^Atf. E. Buhleier6;Synthesi 
s, 1 9 7 8^, 1 5 5H, $>3V>«E. M. M. d e 10 

Brabander-van den B e r g 6 ; 
Angew. Chem. Int. Ed. Engl. , 3 
23, 1 3 0 8H (1 9 9 3) t*ftS*lTlr»S#Uy 
Pt>>-f 5>#tJi. C. J. Hawke rS ; J. A 
m. Chem. So c. , 1123, 7 6 3 8H (1 9 

90) fca^3nxv»-5#ij'<>y;i'X—r;n»jS» 

A. Mor ikawa<3;Macromolecule 
s, 2 63, 6324-63291(1993), T. 
M. Mi 1 1 e r 6 ; J . Am. Chem. Soc. , 
1153, 3 5 6- 3 5 7M (1 9 9 3) . C. J. H 20 
awk e r S> ; Ma c r omo 1 e c u 1 e s , 29 
3, 4370-4380HU99 6), A. Mori 
kawa;Macromolecules, 3 13, 5 
999-600 9H (1 99 8) «C*ftS*VO»3ft 
a»#K#Ux-r;^h>«6. C. J. Hawke 
r 6 ; J. Am. Chem. Soc. , 1 1 33, 4 5 
8 3HU991) C««rS*rn>*##*#'JX*r 
;H»jfi, E. Ma 1 ms t r omS ; Ma c r omo 1 
e c U 1 e s, 2 83, 1 6 9 8K (1 9 9 5) (Cffig- 
StlTUStfU [2. 2-fcf* (k\ta*i/*?M 7" 30 
PW>|] MS. A. Mo r ikawaS ; Po 1 y 
mer J . , 2 4 3, 5 7 3H ( 1 9 9 2) \Z®%2 
ftTV>5#U->n*-y->«*& J. Roovers6; 
Polym. Preprints, 3 33, 1 8 2H 
(1 9 9 2) (C*£3*rO>3#'J*;W*->5>m 

G. R. Newkome£; J. Org. Chem. , 
5 03. 2 0 0 3H (1 9 8 5) C«ftSftTl>*#U 
I-f^73 Kttt. H&ELfcA 1 d r i c ha* 6* 
K©PAMAMr>K'J-?-tH-0*U7 3 h'73> 
fcjg. J ay a r ama nS ; J. Am. 40 
Chem. Soc. , 1 2 03. 1299 6H (199 

8) tSftSftTMSBISDnSUx-r/Hia, H. I 
hre£>;Macromolecules, 313, 4 
0 6 1H (1 9 9 8) K*ftS*ra>SlMS1)5Jl*>JX* 

B^U^DKU^-fS^fffi, HB#U75H75>II 
i£, (WUiBi*#'Jx-f-;Hlj6, KEtfyosWx 
-riUKt. HB»WI#Ux-7 l ^h>«6, ME 

H. I h r e fcC±SKK*rt«JXX7 l **i6#!WS 
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MHMMx-yjHW. *i!*WWUX-yjV*-h 
>«Hfi. HE#>M>;Wx»rJM*& **Wil»E 
H. I h r e SfciSBIfiK^'jxXr^HIH*^*?) 
$F£L<. ■FTt>iffiB#^>S^X-x^m&£V> 
ttMB*#«* U x-r^^r h >*lig£©;$«£&£*B 
QML%mz%%tZ>b<DtfmzmL<> 3, 5-->' 

I-f JHH«6ff*Ll>. ft«, 3, 5-?*+^ 

nart'iftB^SKJii'jx-T^ h>«a*rr«r> 

HD>tfitt ; ftLT«ffl-rst. Sr>r-*P>14UV 

7©*3l^*ifc£ft3*6#*t)#*l;:ff$U>. 

[0 0 15] #WFtLV»#y'«>^X-7 l /l'T>F 
D>©R#W«a«. *l1Wr*STE-«£ 

(1) . *2*ft-C*3TE-*55 (2) , &Zf%3W 
ftT&STB— (3) *T*fc3„ (1) 
~ (3) C*t»TLtt7*-:&;MW>h*ESfc* 
t. 

[00 16] 




[0017] 
[ft 2] 



(2) 



[00 18] 
[ft 3] 




(5) 

7 
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z. © <t o ft 7 * -* jww > r- l t a * u * 

>vJ1/X-tJVt>Hd>«, flJAtfffitfSfflZ. Bob 
»©£KfcE*©«fc5K. 5«£L£4*.3X3ftKffi 
&ffiffl©C. J. Hawker?,; J. Am. Che 20 
m. S oc. , 112#, 7 6 3 8S (1 9 9 0) 
HT£Jfl©ffi£mft©T > r 5 'Jf-f 5 

tf, 7>*-7. *X7^> (PH.) *7JVv> (A 
sHi) «©JUHX£1 5Uoc*(0**fl:*. 1&73 
>^2^73>^««tt*^^#TS75>S< 7 -7ft 
■*-HJ£A»©75?fc*Si. «fc***-fci/>fc*** 
*l>tt?;V;Ht***©HJII**l 6#S7c3s©*#fc 
ft. IHttHJ^AaS^tttl^fc+MJ^A*©*! 30 
»»*16*7C*©7M>'J£JiiS, 7-*7 
■fci'SK, ?*v7>£7>*X9A©J:5ftfiHb#J^ 
#*tf6ft-5. «>#>S$OT*K&tt. 0J;itfN, N- 
y/^A*JVA73 H^N-^JUfP'J H>*©75 
K *#7n b >tt»JIK»T h 5 1 H □ 7 7 >^©x-x 

**»fc*U*A»©*tt7**'J«, 

^R»*u>>A*©7;i'*u^ift»*, hux^;V7 

3>*X?;ioM77'Ptf;i'73>. 9-BBN#©3 40 
$73>. tfUv>^4-v^^73y t"Uv> (D 
MAP) *®3£S#S*ft:&*«) £ftffl2itTfTfr 
ft*. C©*£. *SSK:jBI;T3 0~1 5 0tgRtlH 

»*wiS**7/w>*©*iStta*»Hi»T 

T?EJ6*fT3©iWffSU>»£fc*3. 

[0019] *5B*nrfflir»6a»«»m 

T**RDlcSl»T*©£*UraKMIEttft^©-T?. S£ 
4C«»anfc7 t >Hn>Tft<TfefttiAft<. r 50 
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r ! P>&fflH3«$©ttft8£L-T. S&1-5. M 
tttMO**tt*6JflKBl-4. IKffiK 
Hl-8. «fe*f*U<tt2~3i:-r^. 
[0 0 2 0] *«91k:*HT#Sb<fflH6tl*fl»« 
^©Sl^ft^fiS. 250-30, 0 0 0 T* 
0, Jff$L<tt3 0 0~2 0, 0 0 0, idffiKU 
3 0 0~1 0, 0 0 0, EtffSb<tt3 0 0-8. 0 
00, gt>#*l,<tt3 0 0~6. S# 

■KT^o JMHt#4©»** ,3 F+» £ ft S 

[00 2 1] RiBKrtt^©^ Mt W» 
^ MMwi&^ftTlM n t©JtMw/M n©tiL 
T. SSWCttl (W6. a*»ftr>HD>». #7 
ftC»**tftV»*ji) T&S**, fiftl-l 0T*5^ 
£jWJSL<. J;0Jf*L-<«l~7. MKffSlXtt 
1-5. *fcff£b<ttl~3fcHHT6£fc*«*FSL 
lr». ft*. ^^^©^TM&^^S^tt. #J;L 
ftfcMALD I -TOF-MS (M a t r 
ix-assisted laser desorpt 
ion ionization time-of-fl 
ight mass s p e c t r a) ICtOfflC* 

[0 0 2 2] KS^g^T©*7*-*;V^'f>hflJ* 

S^iC*-5©T-. ^©*«*«)SBS»e^#©S 

fl|j£<hLTtt. ittBHRiS (1) - (3) C*tJ:5ft 
7izjH, 4-/?;V7x-;v*. 4-i«7ir 
Jl^*, 4--fV7 , Dhf;V7xx;i/S, 4-tert-T* 

?;V7xx;va#©7;v^vg^7xx;PSis. 4-t* 
x;i-7xx;i/*. 3-t'x)P7xx;^, 4-x^xjv 
7x=;v**©ft*-ft**ffl&6fcMU6fcLTrr 
•&7xx;VS3S. 4-* h*->7xx;H. 4-xh* 
-/7i-;«, 3-/h+->7xx;P*. 3, 5—7* 

h*->7xx;vs. h«jx^u>^u^-;v ; &y^^ 

/liS7izMS, 4-i^DD7xx;V*. 3-f 
□ D7xxm 4-7D ; &7xX;VS. 4-3-h*7 

xx;p*^©Apy>E«7xx;vss. 4-7-fch* 
->7xx;v£, 3-7-bh+v7xx;va, 3, 5-i? 
7-fc r-*->7xXjVg. 4-7i"JP-f;V**->7xX 
3-7^'Jn^;i,^v7xx;VS < 4-*** 
'j p-f ;v^v7xx;«#©7->;«gj^7xxj« 

©«. 7xx;Vg, 4-*^7xX;V». 4-1-77 
PtfJV7xx;i>a. 4 - t e r t -7^7xXJl/£# 

©7;v^H»7xx;vsis. 4 h+->7xx;v 
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S, 3-/h*v7xz;VS, 3, 5-v*h*v7x 

t-/7xz;«, 3-7-feh*->7xX.H>g, 3, 5- 
h*v7xXAg#©7->ASg&7xXJl/XSg 
^T-fc^x-JI/S, 4-*^;V7xXAS3S 

X. 3-/ h*v7xx;VS. 3, 5-x*h*->7x 
x;Vg#© 7 A- 3 * ->SS& 7 x - A-aSMMClff S 
LK 4-£xA7xXAg 1 3-t*-Jl'7x- 

A8, 4-x^xA7xxAg. 4-77'Jn>rA:t* 

y7xXAfi. 3-7^'jD-fJ^+v7x-;H. 4 

*SG*«*aM , K*-r*7xx;i,astt. graras 

©T. ffl«tt J fSXf l l<'>*/7/Ma'iMJ 

a - h U A-*© 5 5>A A-BR*M!©#aETT?ffl 5 v# a# 

0, tfe4-tfx;V7ixA-aStt£©H»T?«rc* 
5. 

[0 0 2 3] *»WK*V»TttJlfca*fta<DH»R# 
5XfcU 6*S**S*t-3t>©T»SC<!:*»M;l:b 

K Cfttt. 5Xttl 6^7CHtt^7C*(I 

#T3ffi#7W®V>©T, H2fc*5*»KwbfcJ:3fc 

7*-*;MW>h-p©¥*#*aa*» : F^©Ett* 

[0 0 2 43 ft*. i^Tf 57*-*;^>KW« 
S<h«. 8#IS#T©7*-**#'f>hiiai («*tf 
MBHRS (1) - (3) K*V»Ttt7*-*/MW> 
hfctt*T«*>tf>JIM*K3'r***. PAMAMf> 
H U T-ffiiS^* U 7"D \L V ><t 3 >«i^(c43tt-S^* 

bfcB^ftt bT 0~ 5<@©ifc!ig£tf bT£S 

(4, »*»5HT©^5 1 l'>a, KSSFF (x-r;HS 
£) . WW* <**X-T/H6GXfcttA-7* Ktt 
£) , >?X;V7-C K&S, X^fJV«6. 

7*-***-r>f*itaw«« 
mm<D7*- *;v#>r >mjfifc«^bTHTfciito 

t\ *-5V»tt7*-*;W?'f>Htta#39»7*-** 

tf-f > h^Cai SSA/fc* o 7 *- # > M?&g* 
it. *na#««3»it©7*-*/w?-f>nnBtat» 

[0 0 2 5] BH3i&l 5X1*1 6***4 WSff 
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SU»7*H&/WW>MMB»i:LTH:, 1SS7S7 
S (-NHj) . 2&757S (-NHR ;<ELR«* 
y/H. x^AS. TDtfAS, T^A-il. 7xxAS 
#©K*ft6KT©ftfl:***T?»5 ;KTH«) . 3 
$75 7S (-NR'r ! ;fibR'S^R ! ttffl4!'/? 

A3S. x^Al, 7Dtf;va. 7>a*, 7i^j«f 

©ft*ft6HT©ft«**aT?**:KTH«) - K'J 

y^ai»©*«^*tife«, i»«7^>s (-ph 

>) . 2&#X7^>* (— PHR) . 3&*X7^> 
10 S(-PR'r ! )> lft*X7^>**->Ha (-PH 
s =0) . 2S*X7-f>**->H* (-PHR = 
O) . 3l«7-f>*+yHl (-PR'r ! =0) . 
l«*X7-r>-bUxl«aS (-PH: = Se) . 2S* 
X7^>-feUxKS (-PHR = Se), 3&*X7-< 
>-tl/=H» (~PR'R ! = Se) »©'J 

#©rasas^i 5*7t^&^*-r*wffi*< (- 

OH) . /^AX-xAS (-OCHi) . 7xxA-X 

-f-jvtt (-oc.Hs) . #A**->A* (-coo 

H) «©&*&*£££. *A*7>X (Xtt^sl— A 
20 *;-SH), /fMjV7^h'l (-SCH.) , X 
?;l/^;V7^HS (-SCH1CH1) . 7xXAXA7 
4 (-SCHs) . >(WyX^7^ H* (-S- 
S-CHi) . 7xXA~7XA7-f h*£ (-S-S-C. 

h.) . (-cosh) , vi-t&m (— C S 
sh) . +*>T-hat> -rv** 

->7*-h*> :f*#AA*-h*> f*7i>if« 

HWC-SeH. -SeCH., -S 
eC.H s , -Se-Se-CH.Sf©-fel/>^#ftH* 

30 *. Jin6©5^»*b<?ijffl3n5©tt. tfusw* 

*©«*£**«*, 3&*X7^S, 3$*X7^ 
*7"MS, K3l»©*«$Wfrt6«»© 

jsj«atBi6*s*fc'&*-r*fr*3iTf*o. rct>3 

W7 70i. 3K*X7-f>**S'HS»©'J>^ 

«ttes. **v»tt/^*7 , h**©««^*mr*ai# 

HJEKl»Sb<fflV>6n. /;V*7"bStiSfejfFSb< 
40 [0 0 2 6]»C»SbV>7*-*;l'#'f>ht**t 

rr-6r>Kp>©*#»«atbTtt. ^>j^>->*;v 
x-f*itt**rr*«Ea d) - (3) ws^tl 

Ai/^^hS (-SH) T*fe^^-;V7 i >Ha> 
S. *5lr>ttTfES (4) fttf (5) fce*©*X7-f 

>a*7*-***-f>n»i:-r*#u^>^x- 

rA-Hatrr-Br^HPX T^S (6) fttf (7) 

te«©*x7^>**j'i<ait7*-***-f >m 

50 [00 2 7] 
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tlg»T5) B. «*tf. HJ7, 

shjx (3-t Kn+->7'Dt:;w *X7-f>t+-> 

F £ fffllB©x> F 'J x4 •> f'OSWT'n 5 F t £8£ 

[0 0 3 1 ] 7 ^>r>Fn 

b. *x7^>sa»^«»3ifff«ET-i«ftan*-rirs 

©T, S*^7^^><ffOTffittft##HfltTrE*t 

U»«£t>»*. *&, 4***3 WiE**lll#*>Jfc 
MUtft « WiKfcfc J: 0 £HB L W»«*Ctt. *«* 

B. *Jl«»7^^>*OTiStt*B«»tf/Xt4«3t* 

xbi 6ttx*tt. «af**»#iSftia*i'©A«7c 

[0 0 3 3] DB«ftfl *«W©#»*li*)H«e : F 40 
B. at«jKf*J:5a*i»(WS«**3WI*J«»i:T 

ft«Htt»JIW~#***©3frr*D. a«l 5 0-1 
OOOOnm, ff* b<Bl 8 0-8 0 0 0 no, Mfc 
£f£l.<B2 0 0~6 0 0 0nm, gfcif£L<B22 
0~4 0 0 Onmg*©«BT»*. 
[00 34] *£H©¥*#g£ji1R&?tt. 50 



g^*jiw:«a©t»rfti?t>iitor. «*-r*n7-5/ 

xMMfcfcoTWTfellbfcV*. 
#©8«tt. &¥9&gcfcLTiI?ifl~2 0nm. *© 
R«*«3t»©«««*flWltt©jfi"Pff S b < B 2 - 1 
2nm. Udff$L<B2. 5- 1 0 nmggT&S. 

^a^efftt. Siia!<?nttM (tem) cj:««ft 

1jm.fk (AFM) CJ:*««-<»»«T©3t»a^1 , tt 

[0 0 3 5] K¥*#fea*#©8S$Mlitt!«e©¥9 
Se©«HrtT*$R0tefeV»T«Rfi&<. M*tf. 
^SfclSft^©*^*^*******!*!***! 

ffl-rst. *»*><&»*e*A6i:t-CifcKfrsJ6*© 

ttft6«Mfc^$ ft*. *» 

K«±2 0XKrt, Mtff*b<tt±10a6HrtTr» 
S. c©«iMS©*H*iiAfc8ff»*©«^. 

[00 3 6] **Wfc*i***»#ISa 

JgJH3Sl 2-1 7*7C*t^ttt)©Tft*ffl**ff 
SU>. *3fiW©fl«»^K:ieffli?llJl**#*S»©* 

si. Ge, snmmmw. 14 «%#©¥#, P 

(JR'J» %vmmi 5i$OT*©*#. SefTe 
*©«»** 1 6K5c*©*#, S i C^©«&©JI»j 
a*14Ul7c*«»6te*fl:^*. SnO>, Snlll) 
SnIIVIS,, SnS,. SnS, SnSe. SnT 
e. PbS. PbSe, P bTe9©HJIS£l 4tt5c 
6*7C*t©ft^«. BN, BP, BA 
s. A IN. A 1 P. A 1 As. AlSb. GaN, G 
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aP, G a A s , GaSb. UN, InP, I nA 

s . i n s bmmmm 1 3 m^tmmm 1 5 m 

AI1S1, AhSes, Ga:S., Ga.Sei, Ga: 
Tei. In-Oi, InjSi, InsSei, In;Tei 

*©«»«» 1 3&5t%tmmi 6*5c*£©fc£ 

ft, TICK T 1 B r. T 1 I«OH)HS«l 3«tc 
*<hHMI**l 7KS#£©fc£*i. ZnO. ZnS. 
ZnSe. ZnTe, CdO, CdS, CdSe. Cd 
Te. HgS, HgSe, HgT effO»*a*l 2Ds 
S*i:JS)l»jB16USc*d:©ft^« (**t>HII-YI 

mt-sm^m) . a S! s», as.sc, a S! t 

e«, SbiSi. SbiSei, SbiTei, BIjSi. 
BiiSei, BljTei<f©H»**l 5«S*i:H)l 
**1 6*7G*£©fc6*. CuiO. CUiSe^CH 
l*5c*tB)l«»l6j(E7n*t©fl:#*. C 
uCl, CuBr, C u I , AgCl. AgBr ^©H 

\ im^tmmi 7*5c*£©fc6ft, n 

i 0^©^»1«^1 OteTC^t^jaSBl 6*S*i© 
fc£«. CoO, CoS»0MJI**9*S*t»Mf 
»16*S*i©fc£«. Fe.04»©»ft*a. Fe 
S»©»»«l8«7C*tH»««l 6K7C*tfflft^ 
ft, MnO%©JMM*m7K7C*i)i»*®l 6Ktc* 
£©fc£*. MoS:, WO>«©MM«jR6jR%*&M 
a*»lft*S*i:©fl:6*, VO, VOi, T 3! 0 S 
«©HJIIS* 5 »OT9&<!:ffi»l«!& 1 6 ©fc£ 
TiOi, ThOs, ThOi, TlsOi$P©Kfl: 

as, 7**--tffl©v»'fh'r'biM3JW») - zrOi 

*©H«a»4*7C*t«iaSll 6M&c*£©fce 
«. MgS. MgSe»©H»**2*l7C*t«»a* 

1 6*OT*fcfflfcS*. CdCr ; 0., CdCr.S 
ei. CuCriS,, HgCr.Se^Oi^y^ 

**HttBaTIOi#*t*lf6n*. ft 
£, G. Schmid5;Adv. Mater. , 4 
*. 4 9 4H (19 9 1) K««fSnTV»5 (BN) • 

(BF:) is Fu J t>. D. Fenske5;Ange 
w. Chem. Int. Ed. Engl. , 2 9#, 1 
4 5 2S (1 9 9 0) C«ft3*lTlrJ4Cu«i Sen 

(hUx?;v*X7^» B ©i5(c«i®©«t€SnT 

[0 0 3 7 ] rne.©5^HfflW(C«gft%©«, MA. 
IfSnOs, SnSs, SnS, SnSe, SnTe, P 
bS. PbSe. PbTe»fflH»**14Js7c*tH 
M«1B1 6Kic*fc©fl:£«. GaN, GaP, G a A 
s, GaSb, InN. InP, InAs, InSbf 
<D\U-VMit&mm#. Ga*0., GasS,. Ga : 
Se», Ga 5 Te.v ln 3 0:. In. Si, I n? S 
e,, IniTe.*®NM»*13*£*&MMCl 
6lf7C*fc©fc6*. ZnO, ZnS. ZnSe, Zn 
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Te. CdO. CdS, CdSe, CdTe, HgO, 
HgS. HgSe, HgTe*©II-VI*fc6tt¥* 

AsjOi, AsjSj, AssSei. AsiTei, S 
bjOj. Sb:Si, Sb-Se.. SbiTe., Bi 
iOi, BhS«, BhSei. B i s T e • £©BJUS£i 

i sm^tmmmi 6*7E*£©fc£*. mm 

fc?9>**Z rOi*©Hia»4«7C*t»»** 
1 6 1ti7C$;t ©<t&%. MgS, MgSeiC^WI 
2*S*fcH»**l 6*5c*£©fc£*?**. 
10 [00 3 8] mero+lffe. SnO<, GaN, Ga 
P. IniOi, InN, InP. GajOs, Ga.Si, 
ImOi, ImS., ZnO, ZnS, CdO, Cd 
S. ttB©*fc^*>SK»ZrOi. MgS*ttffiV»H 
«f*S*bb*t>«tt©i*V»tttt5c**^*a^©T?B 
»«f5fttt^lU^©ft4tt©jSTf»SK. £©*£ 
TttSnO:. ImOi. ZnO. ZnS, ifiB©»ft 

fcfcttMCffSllX. *TfcZnO. &£l»ttftt,B©ft 

20 ffiUU) rOi»©»ft**SMWS»tt*t)»i 
H>. ft*, ;V5^i^t?*>£S£rf©^£&tl!8 
*«HA^^ttltrtta#4 0 0 nrnftrr*** 1 . K 
«M»©«ff9tttt**5Wl©*HT?**0. 5-3 
0 nm«ft&-r«C^TRI»ftftlllRJR««kft«J:D)B 

[0 0 3 9] ftJntt£aSftTOMtt&t-©&tt£XX 
»Stt*GaN, GaP, G a A s , InN, InP 
♦©III-V*ft^«J*«#, ZnO, ZnS. ZnS 
30 e, ZnTe, CdO. CdS. CdSe. CdTe. 
HgO, HgSfffll I -VI In. 
O,, I niS.»««*K-C*0, tTfc^SMMSflWtt 
«©«Wttt5836H«»5ffaa©ttZnO. ZnS, Z 
nSe, ZnTe. CdO. CdS. CdSelOI I 
-VUHft^*#»#T?ftO. WCZnSe. CdS, 

cds e**»c©a»tri4Ht#acfflv»6n*. 
[0040] j»ET«*ixfcft*©*«#tSft©a«e 
tt, *fifc*i;Tft*©l*-;7*»* HWfcfcttfS* 
««©*#) fcl/C«ttfAl. Mn, Cu. Zn. A 
40 g. CI, Ce, Eu, Tb, E r^©7C**lPATfe 
#bftK 

[nT^i^nasft-r^frisjittfl he©*** 

ISIKfll. «*tfA. R. Kortan6;J. A 
m. Chem. Soc. , 1 1 2#, 1 3 2 7JC (1 9 
9 0) ftft»li&Bttlr5 9 8 5 1 7 3^4Mt (19 9 
9) e«flraftTH«J:5fc, ^©¥*#l£,I©'iTi) 

e»ttfeafiT*H»t?i^« (37) tnm (s/x/w 

3S»5ft5V»toiJ>S37i/x;HIJtt-r*t. S37*p£ 
50 5©T', X*3/h>l«tC*^<RJR1l*«V»tt«3t«r 
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ASit^HRK^rau**. ^ntt. *1*©1MK>£ 
fl*BT©fcfi*7-KK*©8ltlK:«fc33S:b<£V>« 

««&*©«» * » srr * ®m\z tvtmzn 

[0 0 4 1 ] frfrZy^MZtftmiZR^ZtlZ^mte 
*©»(&£ bTli. □7*»#IS*©A>F4 : +y^fc 10 

*> «t * «f . wv* tt*©yt > H^tv ^ae 3 o o k 
c«»T2. omT^;i/hei±T$)St)©« «sja«b 

N. BAs, GaN*GaP*©III-V*fl:£ft¥* 
ZnO, ZnS, ZnSe. ZnTe, CdO, C 
dSS©II-VI*fcaft**tt. MgS^MgSefC 
H»**2*5c*iH»S*l 6*jc*£©fc£**i* 

tea¥«#IS«iLrtH, BN. BAs, GaNtOIII 
-V*fcft**«*. ZnO, ZnS. ZnSe. Cd 
S*©H-VHIHb&**»*. MgS, MgSeffflB 20 
jm2ttx*£Ji*l*£l 6*jc*i:©fc£ft<f©A 
Jl^tt»©/t>K¥*y:flJ«**3 0 0K&&UT2. 
3«?#/lrh£U:©fe©'CfcD. **>*ftU»©liB 
N. BAs. G a N, ZnO, ZnS. ZnSe, Mg 
S. MgS eWW«i«Wt>l«*t?^Wtt8 
0 0Kfc*HT2. 5«T«A'hK±O«a>'r«0. ft 
#£j£±Z n S tt&fcff iltC&fflSttS. 
[0 0 4 2] *ftflO¥**ttft*ft£JH W 

ff a& ^ 7 - ->x*a*©a*^to*«sa*a-cas 

■f££, CdSe-ZnS. CdSe-ZnO. CdS 30 
e-CdS. CdS-ZnS. Cd S-Z nO«#*tf 

*©ff£L<fcV>flU8*»8^T£«fc;£tt3HWTtt 

(a) SBtetffcS*- ■ -*M;7Fx*>, 
»*7F-n-7nr<>, l-*)W7b-n-J* 
>, l-*)V1)7'h-n-'\*-$>, *)\>ii 7" bistro 
M^>, l-*M»7F-n-:fr?*X 40 
7F-n-T#>^©*M> 7^7^*1^, 

4-^f;W7iy-;i'. 4-tert-7 
;ux^7^ f. yifjw;i-7>f F\ s;^WA74 

T1/JVX/V74 m<Dy7)V*)VZ)V7j PH. 

jvxjm^f, ^x^x/Vfr+v'F, ->*73^x/v 

3Mr->F\ ^-/HJ^ty^, v^^X/V* 
H. vtv/VX^+v HWCi'TMJI'X*** 

->F*a. yjws?;ui»74 f, vx^^x/i^ 50 
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F. i?7T-)\'i?7.)l7J F, va+->;VvX;1/7 f F, 
v^^;VvX^7^c h\ '7ri//k7X;V74 F$©-7 
7M^vX;V7^ HIS, ^jTK*, 
©y**^*x;V**frrSft^*(l, f*7i>*Bi 
Sl^flttfifl, TIS-^S (8) fc*ffr*««» 

* 7 h s t tt r> 'j x^ > a - ^a*. 

[0 0 4 3] 

[fc8] R - (OCftCH!) n-SH (8) 
fib. HR5t (1) fc*l>TRtt;MMt7XHtfi**l 
0KT©ftfc**ai (HAtf^/VS. x^*. n- 
7Dt!jVS. -fV7Dtf;V£, n-7^;VS. -TV73 1 
yx;u». 7x-jvs 

^5 0 8*. ilflr©4#»l»»fe»JT*«jS-pff *b < 
H2^n^4 08*. BE*F £b<lJ2^n^3 08 
BE. *t>ff3:L<tt2£n£2 0«*T?*4. 

(b) U>£*Nb£&- • • F'JX^/V*X74>. F 
iJ7^;V*X7^>. h'J^->W77-f>. FD* 
^W*X7^>. F'Jx->;i/*X7-0^©F , J7^ 
*MX7-f>S. F'JX3^*X74>:t*>'F. F 
'J 7?frtiiZ74 >**->K, F U^*v^*X7>f > 
**->F. F'J^^;V3hX7^>^->F*. F'Jt-> 

;i/*x 7-f F#© F D 7/Mr/v*x 7-f 

->FS. FU7x^*X7^>^F'J7xr:^*X7 
4 y** 9 s F*©£*;K*X 7 W >** Wi^SistfX 
7^>**->F*a*. 

(c) a^wft^*- • • en y y>*©« 
%n%mteit£®, hwwsx fux^;v7 

3>. FU 75^1/75 >. h'jA+->^75>, F'J* 
?^7S>, FUr->^75>. F'J7x^75 
>. /^->*7x-;V75>. i?X^7xx;V75 
>, FU^>> ! ^75>^© 31675 >a. v*X^7 
5>. ->*7^;V7=>, ^*->;V75>. -^J'^l' 
7S>, -^r->^75>, y7xr;>75>. >"^>v 
;V75>^©2)K75>S. ^*v;V75X 
75 X xv;V75>. Fr->;V75>. A+itx^;!' 
7 5>. ^^TyJl-75>, 7x-^75>. 
;P73>*©lil73>a. XF'JDHSKF'JX^JV 

xxx;^©73 /s*#-rs*^>Kxxx^a 

[0 0 4 4] cnSWwb&aiftWEtt^Od^ffSb 
H©tt, /;V*7FX^>. l-^;V*7F-n-7n 
H>, l-/**7h-ii-^>. 1 7>- 
n-^U-X /M7hy^PAW>«*|[6 

«T©/^*7°F7;v*>a, ft7iy-;k 4-/ 

f;^7i;-;K 4-tert-7"fJVft7iy 

-A*©y*7xy-;vB»#, ittwzfryj F\ 

y'I?H^7^ F. y'7WX*7-f K«©ttR*ft 
8HT»>?7MH^7-f Fa. x/?;vx^*+-> 
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F\ yIfJW;W+->H, 'J^f-)VX)Vts^m<D 

Wftft*. F'j7"?;i/*x7^x F'Ja*->;v*x7 

X7^>^vh', hU^^;V*X7^>**v'K^ 
©tttt#K 2 4 JUT© h U 7^*;V*X 7 ^ *-> F 
£5, FU7xr:;V*X7^>^h'j7i-;l/^7>f > 
*+->F*©»#Kj*X7^>**v»tt*#U6*X7w 10 

*«*»#»t^*-T?*D. <PTt>.*;i'*7*FX*>, 
1 -*;V*7>-n-7^>*fflSHM*4BlT©jW* 
7"F7;V#>iI, ft7i;-;K 4-^?M i #7i 

4-tert-7"^ft7i;-;i'f©ft 
7i;-Mi»», -yy.?;i^;i/7^ f\ -yx?;vx;v 

74 F, *J?*ftW74 F»©«***8ttT©5>7 

x;v**-> F, sWJia/i*** p*©*K*lt8Sl 

T©y7AWXJ»*y F 20 

iJ7"fWX7-f>, h l J / \*->;^X7-f>^©iBS 
**1 8ttT©HJ7;Mr/Hfc*7-f >H, F'JX^ 
*^7-f>**5'F. b'J7*^*X7-f >#*->P\ 
F UA+yJW^ 7 4 F*ffl«K*ft 1 8 KT 

© F 'J 7;V+;V*X 7 * >**5/ KM. F U 7i^V* 
X7-f >^>F'J 7x=M*Z74 >**->K»©*»* 
«7-f>W Hf4»*K*X7 ^ FWP© U 

[00 4 5] [¥«#l£ Ajfitttt? ©SiS^ ft] 

t>nTn«TE©¥»(MSfta«tt^©«a*««. ffi 30 
»©*a**ffl UT*foav>. sjs*3*S7'n-fcx* 
fiffluxfeifeft^**, ffaa^istUTaToa^© 
wi*a«fi*sft*. 

(a) BH***«#tttt#a*«*©il!3-fc;WiLT 

rjses-t;vi*j t*0, «*«b. s. Zou 

6; Int. J. Quant. Chem. , 7 2 #, 4 
3 9 (1 9 9 9) C«*SnTln5*i6-C**. tflfflW 

(b) fa^ttlg^SiSISrojgffitS^I'ttAbT^ 
SpgfiS-li-STJS (ETF\ *yFy-7'ttt*« T& 
0. fl*BttG©Ka t a r i 6#©:fcKfc«&3*lT 
^■5*it-Cft-&. ttB©a5-fe*ttfcft'CT»ff»*fc 

ttt«ti*r«*«ca#?i*T?*a#*««*«. *v f 50 
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y-7 , ttt*H , *aE*"r©«s*ft©a8©RiBaKft 
a*t<mrr*Bfisnf. *«#«*jc*ta«4Btt 

*©*aBtttt*«Mbft**»««iS» GftHtBtt?* 
*ta3) ibTl^StlSo a»J&>*Etttt*Wfcft«© 
WtLTte. MEfflFU7;l'*;i'*X7-f >«. MTE© 

f u 7;i^+;i/*x7^ fs, Fr->;V7 5 x 

xF5xv;i'73>, A+*f->A73>, tWf> 

^75>»©«-7 5y7^*>SR. trfe©->*7^*;F 

X***->F*«*)l**tf6*l*. HftSCS*. iE© 
TOP 03£© F 'J 7;Mr)V*X 7 FS*A* 
•y-r->^7 5 >3?©co - 7 5 7 7 Art 
5. 

(c) ME©*? Fy-7*iSta«©*IMMft»*fift 

P. A. J ackson ; J.Crys t.Growt 
h, 3-4#. 3 9 5H (1 9 6 8) «) . 

t±. y*^-y;mtfftfnT»ii*nsci:t>*s. 
[0 0 4 6] ire3 7©mu^c4ejflTOfc¥* 

MHMMULTtt. H»**2~l 5tt»6Btftl« 

HE©*? Fy-yjSTB. S^fW* F 5 7A^-7X 
^;«aa$©**8&£gi<!:> * F 'J**** 
*X 7 -f F U 7*^*X 7 >£© 3 7>f > 

*>©*£* (fu^^>u;w X^7 

-f F*©*A-ayxF3c*fc^*t*TOPOf-CKlB 
3-SS*tt)W(FaCfflV»6tiS. Sfc. 1MB (c) ©ig 
«E*T«*BKftM«*«jir*«^K:. L. Spa 
nhe 1 6 ; J. Am. Ch em. S o c . , 113 
#. 2 8 2 6M (1 9 9 1) iCE*©#»S»£*SHfc 

fit aStt*R*«*ffl^T»*tUT*fflbTt)llto 

few. 

[0047] mmmft<bttj.z®&7i%isMtis 

VitoMt LTB, vX^;>Y^->7 A^v- n -7"^ 

;kvif*->«7A»©HJI*i& 2 ^*©-77^+;Hb 

A. 3 7ft/^?^->9A. tfclf-^^j/ 
7A*©HJII**2K7C*©7;^Any>fl;«. 3 
9ftv^^->7A^©)lffi^m2K5c*©v/\D7 i >-ft 
«. Wm?*> (IV) . H*fc**> (IV) . B33 9 
ft^> (IV) *©H»a*4*jc*©APy>fcft. 
XlfiftA^V7A (II) . laJSft/^-yyA (IV) . - 
*<bA*^-77A (II) . W$L\WyV0L (IV) . 13 
9ftA^-y>A (II) . B3 3 7ftA*tv7A (IV) . E 
&\t9>Z)V (V) . H*<fc*>*;P (V) . 537ft 



9>9)V (V) #©B»S3S5&%*©ADy>ft», 
H^ft^DA (III) . H39ft£OA (III) . IHlfcft 
t'J7x> (IV) . e3*ft*y7r> (IV) . R339ft 
*'J7r> (IV) - Baifift* >if*f-> (IV) . E3*ft 

*>>fxx> (iv) »fflH»a*6*5c*©ADy>fc 
*. xigft-?>#> (in , =JUbv>#> (in . - 

3y-fcV>jtf> (II) 7 KS*fflAPy> 

ft*, -mm (in , HJgftft (no , -Aftfc (i 
i) , E£ft& (no . -a^ftft (in . =3<ym 

(III) *©HH*$|8*7G*fflADy>ft*, rJlft 
(II) , rttartAh (II) . x37ftnA 
»h (II) «©H)l*JB9*5c*©ADy>ft*. xjfi 

ftx.>y;v (in , (in . =3-)t 

•;JrA (ID *©HJ«S»1 0*S*fflAay>ft*. 

3-^ftffl (i) ^©ejbsssi i*jc*©Apy>ft 
*. s>xw«», 5>-n-yai;jn 

ft. SMVT'nl^Mft. y-n-^*B», ->fV 
7^Egh ^-n-^->M», J'^n^i'A 
MSB. S^yjV* PS^A. y'X^V* K 3 «7A, i?* 
^Mcffi (II) . vx^JV*« (II) . S^OSWiM 

(ID »©ia)i*fsi2«7c*©y7;i'*;Hb*. Eft 
*ft>y;«». a^fc/^Sft. a-? 
ftx^JVSIft, Sft^AHS'JA, ffifc*3\»McS 

(id »©mi*iH2Ki7n*©7;k*;i'ADy>fc 

ft. xjfiftMQ. x£ft*», xatfflSMQ, xifift* 
H3 7A. xJIft* K3v"A, X3i?ft#K3v-A. - 
&ft*il (ID . iSfta^ftm «fc3*fc*K3 9 
a. £ft3 7ft*fi (ID , *fc3*fts», £ft3 7 

ft*K3*A, *ft37ft*S! (II) «©«I1«!R12 
*3C*©^ADy>ft«, hi)/?**?*. h'J-n 

Jl^SX^A, HJX^JV 7*3x£ A, HJ-n- 
7? L ;V7^Sx7A. HJ-n-M^jmi'SX? 
A, h'J*^^7JV3=lCA. hU-n-^fM'J 
OK (III) , HJ*3MM>v"9A (III) . HJX? 
JK>3>9A (III) , HJ-n-^H^i^A (I 
II) *©«««* 1 3 Kjn*©HJ7JV*JMfc*. ifift 
x-*^7JV3X*A, ttfc3>X5FJV7JV5=*A. S 
ftx*- n - ^^7^3X^A. JHt5>X9W7JV3 = 
SA. 3^ftvX?^7^3XC7A. igftv-n-7? 
MJVVJ* (III) , Jfift^-n-^;K>^A (I 
II) #©»!a*13*7C*©5T7**/WEyAny> 
ft*. =fift^f^7;H-^A, XitftX3MV7^3 
X7A, X*ftX^;V7^3X^A, -3^ftx?;P7 
*3X*A. Xigftn- 7*^7^3-^ A. xigftn 
-7*y;MPJ»?A (III) . x«ftn-73MM>i>'? 

a din mnmmi snytm^jj^jv^A 

ny>ft*. Elt*9$, =*ft**». H3<?ft* 
7*. HSfcTAS-^A, =Aft7JI/5X7A. H3 
7ft7JV3x7A. ZJgft#U7A (III) . H*ft# 



'J7A (III) . E37ft#'J7A (III) , Hfifb-f> 
v7A (III) , HAft-f>v9A (III) , H37ft-f 
>v7A (III) . x£ftJSMfc#U7A (HI) . -*ft 
37ft#U7A (III) . &ftx37ft;tfU7A (II 

I) . xjfift37ft-r>v7A (III) *©MI*S13 

*s*©h'JAny>ft*, isiifty^Tx^A (i 
v) . ra^fty^vx^A (iv) . laa'jftyji'vx^ 
a (iv) . x&fttfi (id . mmm «v> . x^ft^ 

(ID , Ellftil (IV) . x37ftH (ID . BHfefttl 

10 (iv) . iifc-3>)fti (iv) . mso\m (iv) . 
xlfiftSG (II) . x*ft» (ID . -30\m (ID * 
©HH**14«7c*©Any>ft*. MJ*^7> 
(Ill) . h'JX?;V7>^ : &> (III) . MJ- 
n-7*3 1 ^7>^ ; &> (III) . MJ^VfXVX (I 

II) . HJx^fxvx (III) . MJ-n-7"3Mk 
fXYX (III) «©MIS£1 5 *tc*© HJ 7»* 
JVft*. rSft^f^7>fl> (III) . x*ft^^ 

n,7>Ws (in) . ^3^ft/f;i'7>f ; E> (ii 
I) . x3^7ftx^;V7>^> (III) . -mt*?)l 
20 t'x?x (in) , x37ftx?;vfxvx (in) *© 
hmssi 5 &%!£©* y7^*;v->v\ay>ft*. = 

JfiftBt* (III) . HAftflt* (III) . H37ftflt* 
(III) , =JMc7>9t> (III) . =Aft7>? ; E> 
(III) . H3-i'ft7>9 1; E> (III) . =£fttfXVX 
(III) . H^ftt'XVX (III) . Ha^fttfX-77, 

on) ^©«wasi 5K7c#©h>jADy>ft*« 

[0 0 48] &*, raJifty;vTx>?A (iv) . ia*ft 
y^vx^/A (iv) . laa^fty^vx^A ov) . x 

30 ^ft^ (II) . H&ftft (IV) . -%\m (ID . B3^ 

ft^ (iv) , -so m (ii) . w$km (iv) . xjfi 
\t~30\m (iv) , ia3^ft^ (iv) . -mm (i 
i) . x^ftja (id , -som (id ^©mi*^ 
i4*5c*©Any>ft«B, *jfiTy;^x>>A^ig 

^©3»iami 4Kl7c*©*#*«#ffliH«e : F©ilfi 

[0 049] #W*Rfifc6*fcfcSfttt3C*S#fc£ 
*©|fiJtbT«. SsH, U>, itt^. 7>? ; E>. t'X 

vx, s*. cyt -ki^x x;v;k 77*. Jfi*. % 

40 *, 3^*»©H»«*15~1 7*3C«©*#. 7> 
tX7, *X7-f> (PH.) . 7^->> (AsH.) . 
X?f> (SbH.) *©HM«ftl 5K7C*©**ft 

*. kux (h'j^?;i">'j;w 73>. h'jx (hu 

tf-frUVM *X7^f>, h'JX (h'J/^->U 
M 7frU>*0inmMl 5K5n*©->U^ft*. K 
ft*$, -t^>ft*iSt. r^ft***©HflS«16 
^TC^WTlC^ft^l, h'X (h^f^->'JJW 
h\ fx (hU/^yU*) -feWxl«#©H»**l 
6*5c*©'>'j;i.ft«. SSEftth'J^A. tW>ftth 
50 'J ■>/.»©«»** 1 6 «tc*©7^* 'JAWS. MJ 
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73\iv#X7^>x;V7^ h\ hU / \*->;v*X7>r > 

X/V7-f K. HJ:*7 fWX7-f>XA7^ h*. h'J 

MJ**3 ; ;!/*X7-f>-fel/r:K»©MJ7/l' 

*. aCttilfflilifi 7***©* 

Xfctt. K U ^^Vv-U d 'J K. b U /^->U;V 
7n5 K, hU^^l'S/U^a-i'K^OHJUtStl 7 

«s»o->'j^b*iW*tf6iia. rft^©?^. K£ 
tt*fc£*©ft£tt • iMMt© At, 'J>. ft*. 7> 10 

5~i 7*5c*©*#, mjx (hjwv 
->iw *X7^>, mjx (hu^^vu^) 7^ 

'»#oH»**l 6K5c»©5/'J/HH&, 
-fel/Xt**, fA/Hfc*l*0(ll«ll 6t£5c*© 
fX (hu^^->'j;w X;V7^K. fx 
< hj * 3\»i>-> "J ;w -i: l^n k«©ji JR38 1 6 jsa* 
®->U;Wb», »W"HJ$A. -trk>ft^h'J7A# 
<0HJ|*«1 6Ktc*<07^*UAJI*. MJ73^* 
77^>7JI^7^ H, MJ"\*>';i'*X7-f >X;l^ 20 
K, MJ*£?;i'*X7-f >x;P7^ h\ hUT - ^* 
X7-f >tl/-H, h'jA+y;i-*77^ >-fel/r.h\ 
b U :t£?JV*X 7-f >fe I/= b'#© b u 7;Mr;i/*x 
7-f >*^3y=K«. MJjWS'U/I^dUF, b 
'J^^->'J;V7*0 3 b*. blM^vlUVa-vb'^ 

ft. «fTt>'j>. at*. 7>^>. m. -ti^*© 

HJiaSSl 6*5c*©*#, b'JX (HJ*? 

JW>U)W «7>f>, MJX (MJ^/I^UA) 7 
*-»*©«!»* 1 5KJc*©->'j;Hb*. t'X(b 30 
U^^'JA-) X;V7-f K. fx (MJ^l^U 

;v) ■fei/^h**©Hjia?Ri 6fc7c*©vu;wb%. si 

ft7"h'J7A. *l/>fc*MJ*/»*©HJIIS*l 6fc 
7C*©7^*'J***, hU7?^*X7^>X;l.7^ 
b\ HU*^^*^7^>X^7W K, MJ7*^* 
X7^>irLob\ bU**?;V#X7^>-fel'rb'§ 

© b y 7;v+^*x 7 )vu ¥=. mmmmm 

fcfflW6ft5. 

[0 0 5 0] ttfc#*u>*w«fi#an?***9hv 

-7'ttC*lt5MBB»fl:^*©Rj6**^©*l&a« 40 
fcttWRtt&n**, 4«fS*##*S»8««^©Sff 
0. l~6 0»8ff©B«rlHC 

8tt©&Aft©a«)&t££j£ftK£tilH (Ka£©i§& 

ciiffrom) «. *»#a^Bfa©ea*sir>ttK« 

3 5 0t8KfflKKfi*Tl»~l 0flfflia*T*4. 
[0 0 5 1 ] hy-7*i£Ttt*NS*M&S©B!c 
fiR**7«. a#¥ii»lS£fT0. ^©^ffitLT 
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»«©ffSUV»ft«Wa:¥«ttHT©aOT*S. BP 
5. E**©Hfcfi*C5S&V>S*fc»ajftMVx> 
*^*tf>*fc*anLTSfiT?©Hfctt*»ilU JfcH 

■c*»#iijaeT-©a}g«. x*7 

-;K n-7DA7-;K -f v7nf;i/7;i'n-;v, n 
* >t—>3 >»©*8»a*ft-e»»r5¥ii-e* 

B***L«fffl • ^H©^li*H03ITriTJEC«S 
S£±tf3££#nlfre;&£. ttJRfgf£tt&6£<ft£l 

[0052] mttm?<D*mft%m®mm^ 

©*££] *Efc«atL&±5att*©»jl*ftT?1»Sft 

ffaft*tt©«**KTfcKiH-r*. 

(A) Efi^HEJBKJ:*** 
75^*. *X 7 *X7^>*#©It 
KMEtfaaS^Ett? (HT r§§B2&7J t*S) £ 
IS^Lfe^SMMSaiBUfiTtt. Bra©iB»«»?ft« 

ffi^TStt^it^ z. t lick 0 ttliEtt?«ffia©a^K 

C, Sfa©jH»S»^*«^^*7 , l>a6ffl«fc7C!IAftE 

tt*t*r*«E»**-r**^k:tt, *#«Ett« 

[0 0 5 3] *&, f 'J ^>*©«B«[ttft«««*l 

7-hS^©3SEfitt7*-*;V*^>hir^**tT^ 

SEtt^H^ff^UV^t)**. «E©Ett?X» 
K*tt. «#- 1 0-2 0 0"Cg^©jajg«HT'ffb 

ft. #«*©»*fc^«*E*©*ge*»^*fc«)«F 

SU<f43fflfi*«Bift0~l 7 O-Cgg. IfCffSb 
<ttl 0~14 01Cg«, gfe*f$L<«2 0~12 0 
tg^tTS. Sfc. SlS©R^raiiM^i&SC 
^m-S^m=lSit>ic, l#l^~10 
OBM. JfSL<(i5^~7 0«S^. IKKFSKttl 
0»~5 0^. SfeffSL<lil 0»~3 0«f^§S 

[0 0 54] ^^SEtt^HRlSH. ttft«©HK« 
a#*7-iV^>*©TIStt«#*HaK 
*t»TfT5©*«a*L^. Sfc. ^SEIt^SSlfcR* 

< jH«&?ss©ft«axsB. i^*#t-© 

ft. M**»r-5Ctt. E». *JBt*fc»«©ff 
JR. IS. «MI©ffit©3&tStiUBLTllfoav»]4t. 

»c*»&©«. *»#fia©tts««a»©*iift^* 
*0**i>£fc*afflLfctw&a&0«©ffffl-r* 
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a©B£&tt, a*tt# 1 0 0-8 0 0 0 Hgfgg. ff 
$L<te«#3 0 0-6 0 0 0@£Sff. MfcffSIX 
tt«# 5 0 0~4 0 0 0|lfigfl?. lfc*f*L<ttS^ 
7 0 0-3 0 0 0B£g££U fifttt*«-l 0-1 10 

ootss. ifSL<iio~8 otsa. itiftu 

ttl0~7 0'CSa« SfeSf*L<«2 0-6 Org* 
(B) a#K»7**B«a*©fl#fil6C.fc0«6-r 

ttnas. i/c 2 :>©*ttc4»ra 

»^#«©^JfiSff-5*ttTr**. 
[0 0 5 5] M^mi©^StLT> MAtf. UBtfll 

ns l*«*£©*£E*K:J:0*-©#*©tttt»**ln 
3-&*CtA*iir«T?»-6©r. ^iWMgiaSKEfi^ 30 
UA»07xy-;Ht**S6*'T*» : F <«Atf4-* 
^*7*h7xy-;V, 3, 5-3>fc HD+->^>tf>^ 

*- ;H» «sr*»#*Sft*Be*SGU ^TE^ 
>v*;V7D5 H*at©*^R**R«*U"7A/l 8 
- * 5 7 > - 6 X-7W**©a3fta*S«ETfTfe-& 

[0 0 5 6] *HES2©*ttfcl/t, «Atf, fiiii2PA 
MAMT>KU-7-^U7*nbfl/>-f 5>f>P'Jv 
-147 7 'J DX h ij ;W©7 5 / g© Y-f yjWtaR« 40 
fc«fcOHtoiJ)SD ivergentS (7*-*/MW 

C±0^*Sn*©T?, ¥«*I£&£B££ 

tt*bao73 <WLB4-73y< 
6*r*»#aa*BKasu * 
V»TfK75 JJt£79 'J DX h U^*fPfflS«il4 

SJlfcaWiaT**. 

[0 0 5 7 ] jfaW5¥»#aft*Bfc*tt$fl#Ee© 
«fTtt. NMRtI RCiSx^Hn^JS© 50 
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#£, »a«»«rfc«J:*r>l i n>©«^t«l:OJ|*-r 
S*a*£©«Hi*fc.fc OiitlgBjrpfcS. 
(C) ^#&A£&E£Kffi'v©&tt 

*yhv-7%. i£3-tr;H£. y>-y;H£*©Btfe& 
^taarrsatfeT!**. 

m m*y hv-7*tt©*^c«HE©*x7^ > 

^>S^*X7^>^+->f ; S5:tTS : fe©T$)0. 

c«#a*Mrc»*. aeas-fe^tt-evw-yjvs© 
». Bra©*t*©*«MMsaa«ft : Fftt*-e-i/©& 

«T. ^©SBKiHMtcaaKfl^SEftSttSfc* 
TfcS. **ftAi>a$TO*a©ttattj&a©'l'«# 

«ftftffcj:offi«K:atfft**». a*. 3tfiga< 1 - 

lOnm. fF£b<«2-8nm, BC#$L<tt2. 

ttt*«1-SA:»C. &j(|]B©EftaKtt. ii^2 0~ 
3 OOt;. jf?£L,<(i4 0-2 5 Ot. aCff$L<tt 
6 0-2 0 Or, ftt>$?£L<t48 0-1 5 O^SS© 

watr*. frfrzumz&^xb, ma <a) t©& 

r-Tfe. ttRtai>»«©ffffl*«ltfc:ffa'T?**. 

[0058] [aaB?«*ft?s*att**tt] *» 
no^^HMgaaaftT^-rsttacirffl&ttasffl 

$>3. *»a>S*ffl&tt*£l,T«, • ?J« ■ jffi** 

• *^««*-c©*3ts^/xtt36*, ^txea«©is 
gfi«©7t©*s erx 9 7 x«^#>v»$£ ttra 

a^** tt^«»©«ft^«ta*. aa. mw, t 

[0 0 5 9] «»J:7A:ait«(aafr6a«^tttK:M 

Btt)4v>**. aAa*a«©#a#aA«a&?6$«- 

ft (*»c*i;ipa-aa»tt*©ia*#ini-<5) c 
±tJffac«aT#*. iiiT^-*^ 

iss!c^ffl$n5i§^«- ajsi-saasTtw-r** 

[0060] itzmmommmm^^t 
*a#©a«ttaeBe*ft*t)©irttft<. n^ft 
^HWt-r*aa<ncj:o*a*js». a#o. 01-1 

OOOmg/mL, ffSL<B0. l~100mg/m 

a*tf. ^i- ^aafttt. -b^-^s-y^x, 
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7757^x, fc&tt¥*ft&£©aaaa. *aw± 

* U V»*©*«»&*l*a«®ftJ£tt©jST?JlF 
[0 0 6 1 ] 8*K©1*7j££ bttt. X fc? >3-x 

jauacijjfT?**. jM»«*Mft*a*ii. #ux^ 

©7*'J*«*». **Wi3raa#'J*-#*-htt 
K*©8aaBTMJ*;*, **W4Th5xb+5/-> 

fc < fcDfc*S*l*5'iJ*a©j(f9XTh 

ZttEftbTWILTfclltoT. *awi*»a©¥«# 20 
ISMtttt* *t h 5X r-*->->7>^©&B7;lo* 

-> Fa**&**fc*5*i;©»***^tt#«bT* 

XfflfiK«!l£bTB«bTt>«feftK 
[0 0 6 2] ±jfibfc±5ft»«(Ott. tt«34l«jitt 

tt¥a#**ir>Ku*itaaa*vh»j*xafc&ai, 

bTf»6ft*«©«J». att. E©ttS <«* 30 

tf¥B, «9. AH. HH. flB, *?ta©H. ¥S 

tt. **i>B*3©»*»©mt) cttafcaaa&v* 

a*H**tti a*. 1- 1 0 0, 0 0 0 nm, ft 
$b<lil~10, OOOnm, <fc9*r£b<tt 1 ~ 
1, 0 0OnmMT*5. 

[0 0 6 3] aB©«fc5fcbT»5*l**»W©ffla6 

Tzsntmmftmmz, &*©aaia. a*»a 
m±m* a#£a. **nHtt«afea»©*j£aa. 

#?X«a. #5Xk'-X. V-f*, 

>. «±««. £*««. ii-$>77y9 . Mft. * 40 

K«a. *a»»©7-<7-a, ^nKiha. aaa. 
laaa. aftaa«a*©*naa. as*»aa©» 
&aa. ^A^X7Xhv-a©H«»tt*f4a. aa 
aaaae. mizfctT&smiamm'Stzzt 
fcpja-cfcs. 

[0 0 64] 

[aaai «Tfc*aafc«fcD*»a©a#«a»*a 
caataa-r***. **Mtt-e©B&*«*.&na 
o, cn&©a««cj:oTEasn*t)©ri44t». 
a*, aaaaa. acBa«%t»ao. Aidru 50 
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haa©t)©*aa*aA"f«abfc. fib. -3©® 

ailttT©J:5C»ab&. 

[0065] h^x>- • - am *, &ftSf*. 
^-eaax-aab. 2awb=u> (p.oo #>&*ab 

fee 

*9J-fr- ■ •aa*^->5»/»i:**ft*A->f AT? 

eabt«ac*aftt- 1- u 7A£jq*.Tfi$igb 
t. 

T?«ib&«. aaaabfc. 
[0066] [a^aa^afMF] 

(1) m.mmz'Urhjv (nmr) : B*n?tta 

J NM-EX2 7 OSFT-NMR ('H:2 7 0MH 
z,"C:67. 8MHz) . aatttiUtfe&WBQ 

a*aft^nD*;vAtaa. 2 3t:icxai€. 

(2) #*a*X"WHMFT-IR) : B*»*I 
*aSFT/I R-80 OOSFT- I R„ 23tlCT 

as. 

(3) RIM(MALDI-TOF-MS) : ftiMJ 
fPBfSKOMPACTMALDI 11181/— !f— f *> 
ftTOF-MS. 

(4) X«BffX**b* (XRD) : (ft) S 
RINT1 5 0 0 (XaifhSBKaH. ftftl. 54 1 
8 A) . 

(5) -mmnmm (tem> : smm <*o 
aH-9ooouHRsijaa?a%a <aa*£E3o 

OkV. a«B©X2Kti7. 6X1 0"* Tor r) . 

(6) *&fi«*X"<*h;k (PL) : HuS^ 

(tt) aF-2 5ooa»3ta***»cT. x*t> 

X If- K 6 0 n m/#, ®gflJX U y h 5 n m, £%a 
X'J7h5nm, 7* hT*atE4 0 0 V©£#T:. 3fe 

[00 6 7] [T>h*'Jf-< 7^^>v;V7D5 H©a 
m aa©C. J. Hawker^ ; J. Am. Che 
m. Soc. , 1 1 2*. 7 6 3 8a (1 9 9 0) HI 
SS*lTV>*3MtfcJ:lJ 3, B-^^>?MB 
&a0jIb¥&£-f5#'J'O-7;Vx-T»«i££#-f 

5. *»Wfc*vvttt. Slt^T^H'Jf^vi"? 
>5W7D3l«T?**3. 5-fcfX (*>3W:**5/) 
^>-7;i/7n5H (RT [G-l] -BriBSEl) , R 
tfa 2 Ift^©?^ H 'J r -Y y i"<> 5W7n 5 K « 
3, 5-t*X [3, 5 -t'X ('OVJVtti') *>i? 
)V**is] ^>vA7u5K (J^T [G-2] -Bri 

ae) a. t>r*it>*jcfta (tt) *>6a»s*i*«>© 
^ffiffl bfc. a 3 nt^-©x> h* i) v 9 «>yA7a 

2h*TW3, 5-t'X (3, 5-fcfX [3, 5-t*X 
{OV****) «>VMt**A 
^>v;V7D3H (BIT [G-3] -BrtKB) 
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TCfcifcGlbfc. W6. hSIB [G-2] -Br 
(2. 0 531) . 3, 5-i?h}*a*ri"<.>?)V7)V 
(1. OSS) . £<fctfl S-^^-ex- 
TMMO. 2 31) ft«*l7-bh>C»*U 
*bfc**ftl*iJ*A (2. 5 31) £2Ha.T£13 

Hitt©x> H U x4 y9'<>?n>7)Vn-]\,-C$>Z 3 , 
5-fcfX (3, 5-t'X [3, 5-k'X ("OSW** 
-» "OSW***] ^>v;^+v) 1>V)V7)Vn 
~)V (ETF [G-3] -OHtRE) 10 
^/»»x^**60BfifiT»«Lfc [G-3] - 
OHtt. *<r»THJHfc»* (1- 2 5 31) tifcfcl 

h'J7i^*X7^> (1. 2 5 31) £Jll;t£Aij§ 
itmiZ-kQ [G-3] -BrKlltb. *9J~-fr/ 
*»x^*J:OPI*S*LT*«Lfc. £©<»i&tt. ' 
H&tf" C-NMRX^7 FMUFT- I RX^7 h 
iffifE©C. J. Hawke r £*©£&©*£<!: 
-&bfcd£a>S*Bbfc. 

[0 0 6 8] [4-tfxA7xX^**«T>H , JT-f 20 
y£"<>^;V7n3 r-*©£j£] *>$W7rJ5F (1. 
0 31). 3, 5-?t\ t U*i"*.>V)V7)V=i-)l> 

(1. 031) . titfl8-j7!)>-6X-f)l' 

(0. 231) *K*7-th>t»*U 
fcl*g«6a>J9A (2. 5 31) £in;iT&JJI£*g 
BSHt*^T*lf l/J4«»6 6 OtTHUSl/fc. Merc 
kttJ:0i«O»13'U*y^D-7Hf?7^ (TL 
C) \z£QEfc&mi. "OSW7D5F©!*** 
BLAft. 4-tfxjV^>7;l^ny K (1. 0 3 
1) , f h7lW7^ l ?A7'P3 H (1. 0 3 30 
1) , Xtfl6Slha£bT»«l©2. 6-v-t e 
r t-7x;V-4-*x^7xy-;l^»ATPI*ftT? 
EfcSUbfc. TLCT'4-t'x;l^>->\lV?D'J F 
©«***Bbfc©TfiJfi«Sl«b, *£iM:/xb 

>t0 2*WT»*U afcnfc******, ki 
(**«btmj2a) , *». *v»t«iu ncn 
fcBHE** U*WM» 7 A*DYh^7 7-r-e««b 
fc. C 5 bT»fc* 1 t«:tt©x> F U xW v fO'Jfr 
7)Va-)VZ, iftt3©x>K'J7Vy^>v;V7*n5 

11(1. 2 531) iMJ7xxA*X74> (1. 
2 531) fc.fc*JlHfcRjSCJ:0, ffi3-f££ltfttt 
©x>HU7^7^^>^V7n5 HfcJEftbfc. SJS 
i«tt*l©**f;:tSA&. Ht/rl^TltHU #41 

£1 (l*«»r h 'J 9A) - 11. 
lib. 1»Sttfc»lfc->lJ*y;i'*7Ai'nvbdf5 
7<fXtf?i«ai;:«fcD*«bfc. Zobtz2m<D&fc<D 
^OiMbfCctD, *BC4-Kx^7xX**t#r« 

50 
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[0 0 6 9] H-NMRX^^ Hl-*1 

^bfcti^.. k*x;HS (37ah» . 4-t'xM 
S^b&*jS7iX^S (4 7dK» . 7i')H 

(57Dh» . 7*- t)Vt^ >b<D^.>H>m (3 
7Dh» . Stf'OSWttfclBSftSftT'nl^ 

(£tr6 7nh» #a«»ftSI#nr«ia*i. bfr 
fe 7 * -* -f y v ©^ > ->*;HS7d h > ©fl;1^> 7 

164itfcrt*6. lWfr*fr**!i«4-hfx^7 

P5h* UTFV- [G-l] -BrtBSte) ©4fi££« 
Bbfc, 

[0 0 7 0] If it- )Wy FD>©61] iliBT'^fiS; 
I/ftT>H>Jf-{ y*'03W7n5 H*1V»T. Mffi 
©Z. Bof>;Chem. Lett. , 1 1 97g (1 
9 9 8) fcE«a>*«fek:«PUT. %\%&t%2m<» 
3, 5— ^**->'«>J?/WM*10ai/*tti-r*# 

ij ^>y;vi-T*ltt**t«f*-Af> F n 
SfiEbfc. 

[0 0 7 1 ] <Sl£m>i»S©f&ltttx>F'Jx-r 
y£^>-7;V7*QS FT** [G-l] -BrlCttbT 
ii£J31©x:tK#£. llJMBSTttliaEx*/- 
^/rh7hh'D77> (1 : 2) jg£8«*T4«fia 
^TllBbfcy^BlClbT/MBS* 

©*•«;* 'J ^ a a 6 1 4 n# fauna 

a*bfc. R»s*tti«bT#«sats*b. 'den 

fc7*»Utt***t*»bfc#«l (*fflbfc*lft 
*U9AC3*bTHIS«©ttft***«tr) tci* 

ba«»6«Tb&. mmm^fuyx-maibx^ 
fc*!*****, i*«irh'jf A-eeib. u 

■l»bTfcfc£«£n-M^>/i6fc*Tl/>/*7 

x^n-T;nft»itiB*«tr«iejiia*ffifc 

<fc-5-> U * 7>75 <y 7 A£ U V h ^57 -f fc ± 
OIISbT. MfiHRA (1) C*^TL«t/;V*7h 
at (-SH) K«a«»ltftOft-Ar>Fn> 
(HT [G-l] -SHiBSIB) Cffl«jg«. 
'HSrf' C-NMRX^^h;Kc*^T*Si7xXJV 
fi. 7*- #;V*-f>r-©^ 2S©^>-7^ 

tiictn^n»l**i-&7'n h>*SWiH*ffl">^r 
;wsii$nfccii. so^ft- i rx^^ k;ki*^ 

T2 5 7 0 cm"' #iEC/A*7haSC»R3tta*« 
ttMBHanft^j:. ItCMALDI -TOF-MSX 
^*bJH:*t»TH«««*t4ASbr-^ft«lbfcC 

©«ffl©iii*-cftii3iaiHa©**ftttT!»i«fiF 
bfc. 

[0072] <Gi$.m>$miizmz [g-i] 

-Br©flcfcOlC. BBO«2tft5 f >H'Jy-f * 
>SW7n5 HT'$.S [G-2] -BrSfflMH*© 
SllffeffoT. flffffi©Z. Bo6#©XKt&rtl 
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[G-2] -SHfcBB) . ^©ftft*tt. HfffS-^^ 
(2) \Z#^TLff*)V%7Y-& (-SH) (Cffi^f* 

zmmbtz. z0^s>\mit^n^t^(Dr. *©& 

Jfl ©IM£T&jt3;l&H&©X3ltefrc$Kft$ L 

[0073] <ft*« 3 >am 1 [G - 1 ] 

-Br ©fib OK, if|3©fr*^4-fr:;P7x-^ 10 

1 T*« 8 1 ttt©x> KL)t4 7 2 A> v;vyn 5 H 
V- [G-l] -Br*ffltJTH#(0^*akfftfTo 

tftft©?:t-;l<x>Ka>££fi!cLfc (BITV- [G- 
1] -SHfcKB) . H©*ifitt, 'H-NMRX^ 

7i-^S, 7*-*J^1'>h©^>-bf>S. 

sovjvmzzti^mmznz fa h >© ->^t;v«* 

StfFT- I RXA£ h;H'*^T2 
5 7 0 cm"' tfiEfc*A*:/h*fc»M*tl***flHI* 20 
■aaftfcCi:. JEtCMALD I -TOF-MSX^ 

$«fsufc. ;:©£$■& ttgiftsti^-n*©-?, &©« 
jfl©*(U*-ettjia3i{»HSi©a**frTr»««»u 

[0 0 7 4] [¥*#«Sftfi«*B7©Ss!E] 
<£)S0]4 : Z n S ettMWS^O^^aftiSC'J 
-h'7 t««ff tfi««flEil»©fc»©JI»«»***U 

(8. 6g) SAtl, *2T12 5tfcl0»WB*«&V 30 

fc. r©^^0, aii7;v=f>5!fxTrta5*siftUit. 
m ^a*»Ha©*n-7#y*xi*re, fx* 

;MEft©l»»Sn-A:HJ->** (0. 9 1m 
L) . •fel/>©HJ:t£5 1 ;i/*X7^> (TOPtHS) 
l»« (6. 1 6tt%. 1. 4 6 3 g) . JkUmVT 
OP (4mL) fc, 7^5^9AfST*1-tffl^<^T 

**U 7)l^>#XgBaTT*^E(r£t3fc#'i3 40 

2 0 < CtC#fflLfc„ !UtellH|[s&tf&tte©JHH*K 
*ft»ST-«fcttAL. ^©Kf^SKJfrfifHroPltet 
Lfc. r©P$, n-A*tf>*H*tt»S©$h*4rt** 
©ft»A*««««-«K:jSftbT«*«*ajl-r<5©T? 
tt*t«-r*. *©««£*** 2 9 OtKlHSb 
fc. KftHttftl 6 6#©Hj&T, ft 6* CAMS 1 2 

^X7^>^vH (TOPO<hBS. 5mL) £tt!tfl§ 

> (5mL) Sft»HBT?iOAT**bSfiST»ft»l/ 50 
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(4 0mL) «f>C(6jia3|»BftTTll#Lft 
#6*TU 3 F***»i>#l* (4 0 0 0I3is/#. 3 

T»£DtlM&tt. Me©£$i*ft?ft»U fS*T#> 
r- : x a > C ct 0 ±.m*m Mt£ LTftJS b fcaftST 

O^T, HEXRDMfcfcfTofct;:*. ZnSefil 

©2 2ois£3 1 lmzmmnmftv-tmmL 

fcCt*5ZnSe^ylS*©4l«ft«SL&. 
ICZnSe Si3iiSi'-©«(E T E M«*C J: 0 
ft 5 nmrofiftetff H t ^ ft. 
[00 7 5] <£s£0J 5 : C d S tt&fl*tt?©3&> 
£rt«4©E(KS**fcJHU «fe^5XSU3a77X 
nlChU^?-;V*X7>f >5f*->K (TOPOi:«S« 
4. Og) SAtl. Wtltl7WMJI»:ttl/ 
to *©«. 3 0 OttKgLT^f-f y 

ttCTfrSnf A«t?SA/-e*3fcl,fc. ?£*B©TOPO 

#3 o otfc«€i/&t £zx\ w&$t®&mnm%® 

* h*5 7A©l 0%»«n-A+-y->i§^ (0. 6 0 
g) tfcfX (h'J^^v'J;W X^7^ H (0. 0 3 
Og) £HJ7»I'*X7^> (KTTBPi:*. 2. 
7 5g) fcW*Lfct>©*iMrtK?--«fcttAl/fc. - 
©HAfcRlWIlOliail/fc. £©». n-A*U-> 

*k*w 5 ©»**!***©«» jisir«««»-«ic*ift 
bTa*«*aii-t*©Trtt**B-r«. E£H4&&i 

(o. smu SrtaAT^iatT- 

C©igjS£, *9J-)\ (1 5mL) *K« 

ttbfc. TMfettMrfMI (4 0 0 3# 

tzfcmm, h)VX> (1. 5mL) tSi§«bfc. C 
©i§>6^/^y-;V (lOmL) tK|«EF3*K:*Tb 

Hft3-B-ft»*©XRDJIStJ:D, CdSigS©0 0 
2Mfc»«Sft*Hlftr-irtWibfctt*6CdS 

■r;igi&v>±tfi.zm.mLtz. c©cdsa«»TtTE 

MR«b&tC5. Wttfi6nmffli«ftW«o 

[0 0 7 6] <-&BE«S|6 :CdSegfii»©M 
>^*«!5fc*l»TTOPO (4. Og) ?:AtlfcSS) 

W> ; 0. lOg) STBP (4. 3 8 g) fc» 
U->**(2. 18g) «lPAftim«tt«MILfc. 
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£&©-$ (2mL) *«HE©77X3|»iKttWSTr- 
»tttAl/. il©«fjiSifiJZJSeiB©B»tbt. -© 

5. E*«j^3 0aTjRSSI*£l/t. ^T"S/&#] 5 

Bss©ft«iniff tfTofc. ^ 5 Lxmzmwk^-m 

MKafcS-frfc»*©XRD«efcJ:D, CdSeiSS© 
0 0 2®&tfl 1 OffitjiSJBStl-SlalSffcf-i'SrfiillL 
fc;iitf»SCdSe7V8A©4**«BLfc. ;©c 10 
dSe gft&?© T E Mffigfr 6 « 4 n m©S 

ttSffT* 3 oft. 
[0 0 7 7] <£#0!I7 : Z nSyiMft^CdS 

;i<:*>#X£B«©?8fi#7Xfl©3 □77X3+ CT 
OPO (1 Eg) SAtl. «ET1 3 0-1 5 0tn?© 

jg«ttsiT»2«fB«#tfc. ton. »«-*a«-t» 
t«EfaMW*aHifofc. «««jE*ioot:iL 

T»lltn«. ftWI6W;CdSetyeifflB» 20 

m (o. 0 9 4 g ) ©top (i. 5 g ) mm***. 

0 0t:©METT3E(C*>)8 OftHHtft. BKtl 8 0 
iBeiNttn-^>W (1. 3 4mL: 1. 

3 4 5 'j *;w t fx (mj* ^;v-> 'J j» 7 ^ K 

(0. 2 3 9g ; 1. 3 45»J*;W i£TOP (9m 

l) \zmbtzmmmB&, -b^&nmLjjvs. 

bfc. C©H»»KBS, ftSfgtcfcO. Wia©18 0 

?btu 9ot:ici*fift»minfttt««i«u&. its 

-T?fil4BB»BUfca, ?!r;9 0T:T3«HlllPl!M»# 

l&. mmmiL, n -^;-A (8mu £££ 
c©*ftWictt. JFWffltx (hu^?;k>'j;w x 

;i/7^ K*©*»fc£ftffl*«ttfc<. ftfet>C-tl'> 
#*©-5*AJSa«*ofc. 6rt«6T#&CdSe* 

y*a©*«tett;i©«fci&-feU>*ttfc*»t>fc©T. 40 

KC d S e ^-^ ISft*ii-C©*Hbfca«:*t*Ri6© 

*U>B^©«^«»fll6jJ>©«MIIC±*-fel'>©ii 
•A«*t>fct>©tJt«l*ft, tteXft£KH«£ZnS 
yiJ^ttS C d S e i- tt5*mm 
Sm^afcfcjfib&fcOtSASftfc <K"FZ*l*CdS 
e/ZnS-TOPOtBS^-rS) . £©*&**©- 
35 (8mL) t, ftjlttSftffT. giST* 
(1 6mL) +K*Tb2 0»B«#t*«f 5ttJR* 
fffc«fc9#fi*»«&ft&&. £©#£****£*« 2 50 
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J>x> (14mL) KlliMPLfc. £©ffiMf hJfcO 

ij >r— > 3 >©-a©»»«kff tfToTH#4riE«ft 

£©H#4Jft*li. LmL©«g;** 
OjHfT*#«. r*>T—>3>T?^«IUfc. r©H 
#4**ttaW*ft©h;VX>*«*4A. d^C4 6 
8 nmttfi©B8**iHfr5i:*W>yfe©383l£ff 
(tf-f SEft5 9 7 nm, ¥#ffi4 1 nm) 
i©5S*ttH8S©»««ltC*V»T, ^««6Tl»fc 
CdSe7-yiSft©«^<tDt)iB6*K:38*aueA»** 
ZnSi'iJl'SrrsCdSe + ^IS 

ftc««sn. iafw?sftiii-rs*»*ii8©»4 

*t»MS*ifct)©t#*6*ifc. 
[0 0 7 8] [SjSU&x>Kn>K:J;.5K&7£ft] 
ttNl 

^B6fisj 4 T?»fc Z n S e £A*M&?&ftft£**HS 

C«#|lTffjt»11ift©^*-A'f ! >Fn> [G- 
1] -SHSM«tn*3SI«tt±lIttLfc*t&E*S 

^**t#ttJRttT***4i;*©-«tJRttT**©* 
Sf*>T-ya>CJ: OftlSUT hM^ffigffT 

-MCttA. B«©»MHI, *1»Tt*>t-^3> 
*>6&5««tt^**S»ltt*Hi©«l«ftffS. K 
#it*tt****** * / -;l^©«Aft CJ1 fcftfc < tt 

M«©?^--;i'7 :: >Hn> [G-i] -sHr»stJt 

£S*13) . 

[0 0 7 9] *l«tlB4rt*©h^x>^©**ttB, 
4 T&fc Z n S e m A8tt&?- J: D t> ft 
fffc&S. jfa&»*h*x>*«*#5Xtt±fc*Jf -ft 
*bTftffft««lfc»5ii*niI«T**. *&. -© 
»jK*JS4j«»©NMRX^i7 hJHJ, tfU'OSWX 

-f;i'f> KD>©*#jfeRr^>i?;m[7*D h>©-> 

itlittfcSWifcE*©^* 
-;Vx>h*D> [G-l] -SH6**»C^*-rt 
[G-l] -SH*Efi^tbT*ifClt^l/fcZnS 

[0 0 8 0] *ig{!S|2 

*K«lt*^T, ZnSe|Sfta«ft : f©ftfcOfcfi' 
AM 5 TttfcC d S fi$AjBtt6?«. [G - 1 ] - S H 
©ftfe 0 EMM 2 TTftfc* 2 %R<Dtt-)W> h* D 
> [G-2] -SH6tn-etittfflUTH#©*«6fT 
SH«:ie4fiE#l^?IS a r©«Ri»±ffi«©h^ 
x>^©ig«tt[i, ^rtflstfflfcCdsttAaWl^ 
±Ot>tt**CftlFTr»«. *»4>*h^x>»«t3J7 
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tt, # 'J 'OvWX—r^r > P □ >®*SKStf > 

P> [G-2] -SHftfWBfcSrre [G-2] - 
S H£BE&^ t LTMiCISGLfcC d SINUMMFF 

*>©£#*. ?>ft-5. 

[0 0 8 1 ] %MM3 
**M1C*^T, ZnSelSftBMSfffflftfeOCS 
*«61?1»fcCdSe»aH«tt^«:»BLTH*ffl* 10 

;J*pJtBT*S. £©*IMfclR4rt*©NMR;K'< 

©ttRKR&Atttt. *«tt»a«r»tt*RjE©?*-A 

f>FD> [G-l] -SH^SWf^fflC [G- 
1] -SHftEtt^tLTSBClS^LfcCdSetS* 20 
a«fi^T*at)©t#A6*i*. 
[0 0 8 2] mM4 

*Jt«3C*V>T. [G-l] -SHfflf&bO££jS*i 

3 -e#fcM-*a**4 - t*-A7iz)HTfe5a 1 i&tt 

Ofit-Af>HD>V- [G-l] -Br£«fflLT 
H*©*Kftff^. ftttftJS£A*£&S. C©S*lfl: 
«*]«•© h^x>^©«p*tttt, #jSM6TfflfcCd 

*x>W»t»5^1S±CWi • ttftl/CAff&JIKt 

nzztimmTtoz. r©s*ijtJS4js«(©N so 
mrx^ HHi, #u^>v;vx-r;U7 ; >Hn>© 

t;^^^5:t*s, fflwt»*na*R«©^- 

^T>KP>V- [G-l] -SH***WK§*r(C 
V- [G-l] -SHSSfc^fcLTSSBKtfSLfcC 
d S e8ftffl«tt^-e*5t>©£#*.Sft*. 
[0 0 8 3] 

*JM!4fc;fcHT. ZnSefcftiHWfcFfflfttoDfcS 
^]7-p#fc3 7->x;«SjlS^C dSe/ZnS- 
TOPO*»fll/TH*©*H*ff^, *&ftJS£fi£«5 40 

fi««7-e#fcCdSe/ZnS-TOPO«fc0t)a* 
*CJHPPft*. frfrfi h^x>»**if 7^*±c* 
jS-ft*LTfiffa«[|*»*e:i:i9«iilfB-e»D. ;:© 
as 6 5 nmm<D*®tt%m<Dmmz& 

036*r*tt«6Wr*. Sfc. Z©**ttlB4rt*© 

W^^SIt*^, *«tt*5^H*RJ6©?* 
-;Pr>Fa>V- [G-l] -SHS^HWCSSIT 50 



#PI2 0 0 2- 2 0 7 4 0 
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IIV- [G-l] -SHm^TtbxmiZ^btz 
CdSe/ZnS37vx;VSIS*iSaS^-r*«fe© 

t^ASft-s. 

[0084] ^ffiflj 6 : 391ft£«U£tt£?©ftJKR& 
©ft 

£jg0J5T#fcV- [G-l] -SH^SBfi^tLT^ 
■Ctt^LfcC dSe/Z n S37->x^a«ftfl«8 
TtX^XZlftftU 2, 2' -7'/bfX-fvy^D 
-b'J* (ISA I BN) £5^#;Vli$&}Wi:LTtO 

a. £©**t»&a2*©e*¥*©micW3»o. 

lmm©«7XWR*^^-U-tLT«^KllBIC* 
S8*fc«fcD«fcU ^*S6S^T9 OtT#g-r?.i: 

iss£«ru *wa#'jx?k>a*ft©«iitt 

ft3 6 5nm©*«.«t!HltLfci:C5, ffi3bJt«KS 
ft*. 

[0 0 8 5] [r>Ha>t*BW«at©fl:*fi«CJ: 

<£s£0J8 : CdS«SftB*fi7©ai*>l OOmL* 

tM/WHSU ^fCTOPO (12g) SAftfttfS 
KI7JW>»BSi:MLfc. ^©&> g£i&Jf£3 

Lfc. GJ*fl4n*fc7fl'5::i7A«T^ 
KfcOTOPOtfSODICCSfcLfcfcc: 
5T> 9J3i«ji**»B«©yP-^#7^Xrt-Ci!« 
bfcR«««T?»*y/^;V*F59Affll 0%tSn 

-^**>*m (i. 4o g ) tt'x (hj^ji^u 

;V) >UI^F (0. 0 8 2 5mL) £TBP (5. 6 
2 5g) CftSbfcfeOtfflWhMKttALfc. - 
©l*j«*R««lll©li»tUfc. C©», n-^*U-> 

6 ©»*4rtiii*©ftiiA#»ii»s»-aK:afc 
UT»*flf*»ar*©T?tt*tR-r*. r«p846«2 

0#TlW**SI/tffllH,T6 0-C«**T»«Sft 
fc£E5T/*y-* (1. 2mL) £Jn*T5 0t;ii 
**T7MC»»U. *9J-fr (4 5mL) fCttlM 

<3 0 0 0HK/». 3»IB) U 
>r-i /a >C J: OiJt^fttftSLTff 
WVX> (2mL) £©**s**y- 
^ (3 0mL) tCiffiH^jdTbTltJRft^US. 

mm8 4, 8mg) . 
[0 0 8 6] <£$0>I9 : ZnSyiMttSCdS 

*B«C*V»T. -&)sE«fil8T#fcCdS±y*gl©H)g 
(0. 06 0g) tTOP (0. 62g) ££n- 
M*J"> (0. 5mL) iC^jgLfc (KT TCdSg 
mi t*Xl . SfcS)SS*#l8M©^P-7'#-y^X 



(20) 

37 

AT. 5>l^S»roiN»fl^-^*U->*« (0. 
7 5mL) th'X (hU/^Vv'JJl/) XJV74 h* 
(0. 1 5 7 4mL) ££TOP (5mL) (£ig#b 
T. ZnSxiWiiW:. ®fi#5XS!©5 0 
mL3P77Xa4 , l;:T0P0 (6. 2 g) £Atll 0 

ZZ.\zmdCdS®mHa& GI»©2mL©n-A* 
V>T°m&&^'£iZ®mLtz) , *W*ELTn 
-A*1)->£gSbfc. »fl752:irt«*«ft7;i^f 10 
>#X*H££UMft2 10t:i:l/fc*. ^KsFfE 
Z n S ->xJWBH**S 2 9 ^HfiTLfc. ffiTiR* 
«9 0TCST4 0»*tJT»aiL. 9 Ot;? 4 SIMM* 
ZM®Ltc. l»S*|fc£LT£Mc< n- 
7*y-JU (3. 3mL) *R«*Cfl!A. -ft*** 
(3 5mU +fc«»La*i6lnJtT||flW* 
*tK»£#«3-e£. (4 0 0 0 

> (2mL) fcWWUbfc. £©!?&$ HVx>ig?f££ 

(2 0mL) *K«*Lfc*«SlO*T*flH 20 

-J/g>KJ:t>»«Lft. £5bT*fcitfc^*rtBft£ 
BSr-JkO (2mL) fcWWKU **/-*/n- 
19 J -fr (1 OmL/l OmL) gteftipCfttt Lfc 

«tr*>r-i >3>CJ:D4MiLfc. ;:©3tfe«>#£ 
SST-S^JI Stttt L T C d S 3 7 1 Z n S > x 
^trfaay^xJWMMHMH 1 (8 1. 4mg, 
KTCdS/ZnS-TOPOtKE) S#fc. £5b 
T#fcCdS/ZnS-T0P0Oftji7 l h5tHP7 30 
7> (THF) igifStt. 3 9 8 nmfcfi©«0.8©!!g|t 
CJ:0K-*«^5 7 5nm©7"D-F£36*# (¥ 
M12 7nm) ^At. 
[0 0 8 7] **6t9j7&tf|yGt*J8 : 4-;UV#7>7 
i/-;V (HT4MPilfflE) *frLjfc*U*>3>/H 
-ffr>Hn> (2«) ©¥##£&iIft&-FSii<s 
©*££ 

9T?#fcn7->x;^S-@JS^C d S/Z n 
S-TOPO (15. 8mg) £i£*£THF (®6m 
L) fc»*L&. £©THFig?£©-gl! (0. 9 2 6 7 40 
g) *3>M3-JI/K»fcLT rjgjgsj 
*#bfc. 8e9©THFigSg (4. 63 04b) K4M 
P (5 3. lmg. 0. 4 2 13iJ*/M £i§fl?b. K 
jgTHF («lmL) 6*JnbT**a*»BiaT6 0 

TCTiBmmcbfc. cnzmmzTmLtctz.?,. 

H»©THFtfafcK:J:0*feft&fc»»*Mtt3. 

3 3 8 7 gTJfc-sfc. ^tl*30CWU -€-*tfrn 
r**Aj (0. 6 5 8 Og) . r*«Bj (1.3 3 
87g) - r^SCj (1. 3 4 2 0 g) ift£b 
&. £©3S**Att4MP©*«FflI3*fcttfH:L 50 



#12 00 2-2 0 74 0 
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©<fc5lC4MP©7x/-;Vft*K»£tf-b;fcWi 1 1 
i ams o n x-tJV£»$KJ: -5 r>Kn >©*£££* 
SbfcRfifcfrofc. WKBT?ttK*THF (2 
mL) , 1 8-75^>-6X-f^ (1 0. 4m 
g) . »lttftr>F'Jr4 vi"«>^D5 

[G-l] -Br (134. 4mg, 0. 351 

Lfct>©i6 1mg) *»A«*a**H£T6 0'CT 
7. 5 3Mlttb. -*»*CTttWE*«BftfflHfc 
EJ6ESHT [G-l] -Br©ttfc9C«3ttfir> 
F»Jx-f v*"<>5W7"n5 KT?»5KB [G-3] - 
Br (5 6 3. 2mg> 0. 3 4 03'Jt/l') &&fflb 
fc«4HC*fFTKJBtff-3fc. uftSOi-f^ 

HF (5mL) T#*bT»iU ttJflLfc»KSTH 
F (lmL) -C3l3*#bTas«*#to*fc. £5bT 
»fc4««©THF*«H. BSC. KWT?*SCdS 
/ZnS-TOPO«MfWfnt>0. 0 8 2wt%t 
&6«t5fcffiiTHFtaaiPATMtfl*b. IS 
&fcPLSI££frofc„ C©PLiBSlCctSfg7tXA^ 
h^fcB3fcSLfc. fib, ft£tttttt©a&ttftli. 
WSIi3 9 8 nra, &&Al;i3 9 9 nm, MKBB3 
8 6nm, &«tCfi3 9 3 nrnT&O, ~tt<E>l.gi££ 

[0 0 8 8] 03<fc9< Hl&T"fc5C d S/Z n S -T 
OPO (8KS) C4MPtffflS#*t (»*A) K 
*&B*aK©ftT*»*5ft. 4MP©?*- M©8 
*ZtBtt*fcJ:0CdS/ZnS-TOPO©aiifciJ 
V>TBtff bfcfe©£#* 6 

CT>Fn>©tt£fcK*$£. mW7T*3b$%lW 

«, 4 3 0 nmttanK i Hi*©«V>i*5' h>iMto&>S 
©B3fc£#A&ft6«bl»a*»iWPl«lC**l. BSC 
4 M P ©*£ftffl 3 A t jttas&axaa© 
if!*t>03J;D*I§£tt3. W54l+^>ipt* 
6©«*©*»tH5»SLV»3B»*«»H#fc*ftftC 
t*6. i*«at)K:H4CSl-J:5!{t4MPS^bfcT 
>Fn>©«g£#»fTb£fc©£#*£*lfc. ^5bfc 

*R*S«&«^KHeTH«Tfa*»o 7 
iH«©«fi*;Sbfc. *»*>*ftft*©Hfc«t*58** 

acaroaftttattran* 1 . *#&3g3itftT>Fp 
>©«£, *©a#WSK:J:D£Rfc:¥*#aftaWK: 
^$nfcx>Fu>©^ic^l1lt^©r>r ; n> 

tjt*<T*ai»tfeiBian*. «^t, ^1««J8©* 
«s#t*j:tcj:t), tt«^c«J:04i;*e*aiif©» 
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h'D>©S##8( (S i t e Exclusion)^ 
[0 0 8 9] 

[an 



B9 1 :T>''J7-©r*ftJt5*HbJMtV>KI>*SH 




«2*ft *3tWt JMttt« 



#i 2002-20740 
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[01] T>K | j?-««i§^-r«s0T$.§o 
[02] ®mtt?<Dy*—t>)v$'(>bT'<D¥m& 

l,jg1»&^»SB&£*T«£0T;&3. 
[03] 3 7vx;^*«^^Si«ii L «S^©7 ; > 

[04] 3 7->x;VS¥^iigSii11SSt^*iS^»4- 
££*T«i£0T*i&3. 



[02] 




[03] 




400 . 450 500 550 600 650 700 750 
SMS (ran) 
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